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Lewis A. KAPLAN, District Judge.

IN 1996, Warner-Lambert Company (“Warner-Lambert”), now owned by Pfizer Inc.,
announced the development of Rezulin, the trade name of a drug used to treat Type 2 diabetes, a
disease affecting approximately 16 million Americans.® The United States Food and Drug
Administration approved thedrugin 1997, and it wasadministered to 1.92 million people. Following
reports that some patients taking Rezulin experienced liver failure resulting in transplant or death,
the drug was withdrawn from the market in March 20002 This led to the commencement of
thousands of lawsuits for alleged persond injuries or apprehension of persond injuries in
consequence of theingestion of thedrug.® The federal actions have been consolidated in this Court
for pretrial proceedings.’

Extensive liability discovery against defendants has been completed. Defendants

Pfizer Inc., Warner-Lambert, and Parke-Davis’ (collectively, “Pfizer”) move, pursuant to Federal

See Edwin A.M. Gale, Lessons from the Glitazones: A Story of Drug Development, 357
LAaNnceT 1870, 1870-01 (2001) (Ex. 69); Paul Angulo, Nonalcoholic Fatty Liver Disease,
346 N. EnG. J. MED. 1221, 1222 (2002) (Ex. 5); CENTERS FOR DiSEASE CONTROL AND
PREVENTION, DIABETES: A SERIOUS PuBLIC HEALTH ProBLEM 2 (2000) (EXx. 349).

See Gale, supra, at 1870-01; Chojkier Report 2 (Ex. 319).

Ingeneral, plaintiffssueon theoriesof negligence, strict productsliability, breach of express
and implied warranties, fraud, and misrepresentation. Defendants include Pfizer, and, in
many cases, drug company sal esrepresentatives, pharmacies, pharmacists, and physicians.
Plaintiffs claim that their alleged liver injuries were caused or exacerbated by Rezulin.

The Court denied plaintiffs motion for classcertification in September 2002. In re Rezulin
Prods. Liab. Litig., 210 F.R.D. 61 (S.D.N.Y. 2002), recons. denied, 224 F.R.D. 346
(S.D.N.Y. 2004).

Parke-Davis was an unincorporated division of Warner-Lambert that produced the drug.
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Rule of Evidence 702 and Daubert v. Merrell Dow Pharmaceuticals, Inc.,” to exclude “proposed
expert testimony that Rezulin can cause aliver injury, or exacerbate a pre-existing liver condition,
in the absence of marked elevation of liver enzymes while the patient was taking the medication.””
ThePlaintiffs' Executive Committee, whichisresponsiblefor coordinating theactivitiesof plaintiffs

during pretrial proceedings? retained the experts and is defending this motion.

L The Legal Backdrop and the Positions of the Parties
Causation in toxic tort cases has two components, general and specific, and the

plaintiff must establish both in order to prevail.® “General causation is whether a substance is

509 U.S. 579 (1993).

Mot.

For purposes of this motion, marked elevation of enzymes refers to an increase of the
concentrationintheblood of alanineaminotransferase (“ ALT"), agpartateaminotransferase
(*AST”), alkaline phosphatase, or bilirubin to more than twicetheupper limit of the normal
range. See Def. Mem. 1 n.1, 8n.10; Def. Reply Mem. 21, 27-28; Tr. 4/23/03, at 88, 106; Tr.
5/21/03, at 248. The Court is aware that bilirubin — “achemical derived from the break
down of old red blood cells,” Watkins (5/3/01) Decl. 5 (Ex. 330) —isnot an enzyme. See
generally Jayanta Roy Chowdhury et al., Bilirubin Metabolism and Its Disorders, in 1
HepaTOLOGY: A TEXTBOOK OF LIVERDISEASE 233 (David Zakim & ThomasD. Boyer eds.,
4th ed. 2003) (hereinafter HEPATOLOGY: A TExTBOOK OF LIVER Disease). The Court
nonetheless includes bilirubin in that category for convenience of expression.

The defendants define “ whil e the patient wastaking the medication” as up to 15 days after
the patient stopped taking Rezulin (for purposes of hepatocellular injury) and up to one
month after the patient stopped taking Rezulin (for purposes of cholestatic or mixedinjury).
Def. Reply Mem. 21 & n.17. For the definitions of hepatocellular, cholestatic, and mixed
injury, see section I11.B. below.

See Pretrial Order No. 1.

See, e.g., In re Hanford Nuclear Reservation Litig., 292 F.3d 1124, 1129 (9th Cir. 2002);
Bonner v. ISP Techs., Inc., 259 F.3d 924, 928 (8th Cir. 2001); Raynor v. Merrell Pharms,
Inc.,104F.3d 1371, 1376 (D.C. Cir. 1997); Sterling v. Velsicol Chem. Corp., 855 F.2d 1188,
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capableof causing aparticular injury or condition in the general population, while specific causation
iswhether asubstance caused aparticul ar individual’ sinjury.”*® Asexplainedinthe Federal Judicial
Center’s Reference Manual on Scientific Evidence:

“General causation is established by demonstrating, often through a review of
scientific and medical literature, that exposure to a substance can cause a particular
disease(e.g., that smoking cigarettes can causelung cancer). Specific, or individual,
causation, however, is established by demonstrating that a given exposure is the
cause of an individual’s disease (e.g., that a specific plaintiff’s lung cancer was
caused by his smoking).”**

Plaintiffs offer the testimony of a number of expert witnesses to prove general
causation. As relevant here, they would opine that Rezulin is capable of causing liver injury
“dgilently,” that is without markedly elevating liver enzymes, and that such injury is a consequence
of aform of liver cell death, known as apoptosis, that the experts assert can be induced by Rezulin.

Pfizer contendsthat plaintiffs experts' testimony isinsufficiently reliable to satisfy
Daubert and Rule 702. It claimsthat their theories are unsupported by testing and that the potential
rate of error therefore cannot be determined. They maintain also that they have not been subjected
to peer review and publication and that they do not have widespread acceptance in the scientific
community. Furthermore, Pfizer argues that the opinions of plaintiffs’ experts are not the product

of independent research but were developed solely for this litigation and, finally, that the experts

overlook or ignore contrary evidence. The plaintiffsresist these assertions.

1200 (6th Cir. 1988).
10

In re Breast Implant Litig., 11 F. Supp. 2d 1217, 1224 (D. Colo. 1998).

11

Mary Sue Henifin, Howard M. Kipen & Susan R. Poulter, Reference Guide on Medical
Testimony, in REFERENCE MANUAL ON SclENTIFIC EvIDENCE 439, 444 (Fed. Jud. Ctr., 2d
ed. 2000) (hereinafter Reference Guide on Medical Testimony).



11 Proceedings on the Motion

Each side has submitted thousands of pagesof expert reports, scientific and medical
articles, depositions and other documents in connection with the motion. The Court heard ora
argument and then conducted atwo-day evidentiary hearing at which three of the plaintiffs’ experts
and one defense expert testified.’* The Court then had the benefit of extensive proposed findings

of fact from each side and point-by-point responses to each set of proposed findings.

11l Scientific Background
A. Relevant Physiology
1. Cells
The human body consists of cells. The cell hasthreebasic components: the nucleus,
the cytoplasm, and the plasma membrane.*® The nucleus contains the cell’ s genetic information.*
The plasma membrane surrounds the cell and “ acts as a selective barrier that enables the cdl to
concentrate nutrients gathered from itsenvironment and retain the productsit synthesizesfor itsown

use, while excreting waste products.”*®> The cytoplasm is defined as everything besides the nucleus

12

See Tr. 4/23/03, at 118-19. Theplaintiffs’ expertswho testified were Drs. Smith, Reed, and
Julie. See section IV.A. below. Dr. Mario Chojkier testified for the defendants.

At the conclusion of these proceedings, the Court requested the partiesto prepare ajoint list
of all mattersin therecord. Tr. 5/21/03, at 375-76. All exhibit references used in this
opinion correspond to thisjoint index.

13

See BRUCE ALBERTSET AL., MOLECULAR BioLoGY oF THE CeLL G:10 (4th ed. 2002).
14

Id. at G:25.
15

Id. at11.
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and cell membrane,*® and it contains among other things membrane-bound structures known as
organelles, of which onetypeisthemitochondrion (intheplural, mitochondria).'” The mitochondria
sometimes are referred to as the “powerhouse” of the cdl*® because chemical reactions occurring

therein produce adenosine tri phosphate (“ATP”), the cell’s energy currency.™

2. The Liver

The liver, located in the right upper quadrant of the abdomen, is alarge organ that
plays a central role in the body's biochemical activity. It metabolizes, or breaks down, a large
number of substances, synthesizes essential enzymes, and detoxifies and eliminates a variety of
compounds from both within and without the liver.?® A vein known as the portal vein carries to the
liver al blood from the digestive tract, facilitating the liver’s absorption of toxic chemicalsthat a

person has ingested.? Most of the liver’s biochemical functions take place within cells known as

16
Id. at G:10.
17
Id. at G:22, G:25.
18
See, e.g., Day Decl. 124 (Ex. 334).
19
E.g., Albertset a., supra, at 767-781.
20

See Watkins (5/3/01) Decl. 5 (Ex. 330); Romil Saxenaet a., Anatomy and Physiology of
the Liver, in 1L HEPATOLOGY: A TEXTBOOK OF LIVER DISEASE, supra, at 3, 3.

21
See Saxena et al., supra, at 3; Mary Treinen-Moslen, Toxic Responses of the Liver, in

CasaRETT AND DouLL’s ToxicoLocy 479 (Curtis D. Klaassen ed., 6th ed. 2001)
(hereinafter CASARETT AND DouLL’s).



hepatocytes, which are the predominant type of cell in the liver.?

M edicinerecognizesmany formsof liver disease, including non-alcoholicfatty liver
disease (“NAFLD"), described as “fatty liver without inflammation,”? and a related condition®
known as non-alcoholic steatohepatitis (“NASH”), described as “fatty liver with inflammation.” %
These conditions are associated with fibrosis,?® described as “scarring of the liver”?” and more

precisely as “the presence of excess extracellular matrix.”? Fibrosis can lead to cirrhosis,” afina

22

Watkins (5/3/01) Decl. 15 (Ex. 330).
23

Maddrey Report 74 (Ex. 326).
24

Physicians do not always distinguish clearly between NAFLD and NASH. See Maddrey
(11/2/02) Dep. 120 (Ex. 291) (“*And | must tell you, nonalcohoalic fatty liver disease and
nonal cohol steatohepatitis are so much on overlap, most of ususe one or the ather. . .. It's
not afineline, realy, between al of those things.”). NAFLD, according to one textbook,
“compris[es] a spectrum of morphologic changes associated with fatty liver in the non-
alcoholic,” of which oneis steatohepatitis. Jay H. Lefkowitch, Histopathologic Diagnosis
of Liver Disease, in 1 HEPATOLOGY: A TEXTBOOK OF LIVER DISEASE, supra, at 721, 725.
25
Maddrey Report 14 (Ex. 326).
26
See Kaplowitz Report 11 15, 36 (Ex. 323); Paul Angulo, Nonalcoholic Fatty Liver Disease,
346 N.ENnG.J. MEeD. 1221, 1223 (2002) (Ex.5) (* According to anumber of cross-sectional
studies . . . , some degree of fibrosis is found in up to 66% of patients at the time of
diagnosis’ of NAFLD); Sanjay Agrawal & Herbert L. Bonkovsky, Management of
Nonalcoholic Steatohepatitis, 35 J. CLIN. GASTROENTEROL. 253, 253 (2002) (Ex. 2)

(NASH, “although usually relatively mild, may in some cause fibrosis, cirrhosis, and
premature death resulting from liver failure.”).

27
Maddrey (10/2/02) Report 1 4 (Ex. 326).
28

D. Montgomery Bissell & Jacquelyn J. Maher, Hepatic Fibrosis and Cirrhosis, in 1
HepPATOLOGY: A TEXTBOOK OF LIVER DISEASE, supra, at 395, 395.

29
See Kaplowitz Report 1f 16, 36 (Ex. 323).
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stage of liver disease in which “groups of hepatocytes become completely encased by fibrous
materid, and nodules replace norma lobular organization.”*® When liver disease is “moderately
advanced,” “fibrosis often appears as connective tissue that spans portd and central areas,” a

condition known as “bridging fibrosis.”*

3. Mechanisms of Cell Death

Some of the plaintiffs’ witnesses basetheir proposed testimony on theories rating
to death of liver cells allegedly attributable to Rezulin.

Therearetwo basic mechanismsof cell death: necrosisand apoptosis.®? Expertsfrom
both sides agree on their basic features.

In necrotic cell death, the cell membrane ruptures, and the contents of the cell are
discharged into the surrounding tissue. Among these cellular contents in the liver are enzymes,
including alanineaminotransferase (“ALT”) and aspartate aminotransferase (“AST”) (coll ectively,

“transaminases’).® Thus, necrotic cell death in the liver in sufficiently large quantities is

30

Bissell & Maher, supra, at 395.
a1

Id.
32

See, e.g., Caldwell Report 1 15 (Ex. 318); Day Decl. § 14 (Ex. 334); see also Lefkowitch,
supra, a 727 (“The term necrosis is often used genericdly to refer to liver cell death, but
ideally investigations of cell death distinguish between the pathways of both necrosis and

apoptosis[.]").
33

See Lawrence S. Friedman et a., Laboratory Evaluation of the Patient with Liver Disease,
in 1HEPATOLOGY: A TEXTBOOK OF LIVER DISEASE, supra, at 661, 661-62.



accompanied by elevations of liver enzyme concentration in the blood.

In apoptosis, by contragt, the dying cell shrinks and is engulfed and digested by
neighboring phagocytes,® described in one of the expert reports as “tissue clean up cells.”*
Apoptosis sometimes is known as “ programmed cell death” or “cell suicide.”*” Like necrosis, it is
“often naturally initiated by the body to eliminate cellsthat are no longer needed”*® and is necessary
for human surviva.®

Apoptosisin the liver usually is not accompanied by enzyme elevation because the
phagocytes typically devour the apoptotic cells before the latter release their contents into blood.
Apoptosisin the liver, however, may result in elevated liver enzymes when it takes place on such

ascale that the ability of viable cells to remove dying cells is overwhel med.*

34
Caldwell Report 1 15 (Ex. 318); Reed (8/30/02) Decl. { 11 (Ex. 337).
35
Caldwell Report 116 (Ex. 318); Day Decl. 114 (Ex. 334); Bonkovsky Decl. 12 (Ex. 332).
36
Caldwell Report 1 16 (Ex. 318).
37

See, e.g., Day Decl. 114 (Ex. 334); Bonkovsky Decl. 1 12 (Ex. 332); Tr. 5/20/03, & 18
(Smith direct), 154 (Reed direct).

38
Caldwel Report 115, 16 (Ex. 318); accord Bonkovsky Ded. 1 12 (Ex. 332).

39

See Reed (12/9/02) Dep. 18 (Ex. 296); see also Pl. Response to Def. Proposed Findings of
Fact §3.6.2 (“Pl. Reply to Def. Facts’) (admitting this point).

40

See Reed (8/30/02) Decl. 1 11 (Ex. 337); Day Decl. 114 (Ex. 334); Caldwell Report 1 16
(Ex. 318); Tr. 5/20/03, at 161 (Reed direct).



B. Drugs, Toxicity to the Liver, and Rezulin

Because the liver “is central to the metabolic disposition of virtually all drugs and
foreign substances,” liver injury “is a potential complication of nearly every medication that is
prescribed.”* Expertsfrom both sides agreethat liver injury caused by drugsistypicdly categorized
as hepatocellular, cholestatic, or mixed based on the pattern of blood test results. Hepatocel lular
injury isinjury to hepatocytes and is manifested by elevated quantities of transaminasesin the blood.
Cholestatic injury isinjury to the liver’'s ability to produce and excrete bile and is manifested by
elevated quantities of alkaline phosphatase and bilirubin. The injury is mixed if features of both
hepatocel lular and cholegtatic injury are present.*

In general, drugs are either predictable or unpredictable (idiosyncratic) toxinsto the
liver, or hepatotoxins. Predictabletoxins are dose-dependent. Unpredictable toxins, while capable
of producing damage at therapeutic doses, do so rarely.®

Thereisnodisputethat asmall percentage of patientstreated with Rezulin devel oped

reversble elevations of ALT of morethan three times the upper limit of normd.* The mechanism

41

WilliamM. Lee, Drug-Induced Hepatotoxicity, 333N.ENG.J.MeD. 1118, 1118 (1995) (Ex.
126).

42

Watkins (5/3/01) Decl. 1 7 (Ex. 330); Bonkovsky Decdl. 12 (Ex. 332).

43
See Davendra Ramkumar & Douglas R. LaBrecque, Drug-Induced Liver Disease and
Environmental Toxins, in 2 HEPATOLOGY: A TEXTBOOK OF LIVER DIEASE, supra, at 755,
760.

44

The percentage in the North American dinical trials was 1.9 percent, as compared with 0.6
percent of patientswho received aplacebo. E.g., Paul B. Watkins & Randall W. Whitcomb,
Hepatic Dysfunction Associated with Troglitazone, 338 N. ENG. J. MED. 916, 916 (1998)
(Ex. 229).
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by which Rezulinistoxicto liver cellsisnot well understood.*”® The defendants’ expertsbelievethat

Rezulin is an idiosyncratic hepatotoxin, inducing liver injury on an unpredictable basis in a very

small number of cases.*® The plaintiffs experts believe that Rezulin can be directly toxic to cells,

eventhough thedrug exhibitsfeaturesof i diosyncrati ctoxicity.*’ Liver injury attributableto Rezulin

is predominantly hepatocellular,* but the defendants do not dispute, at least for purposes of this

motion, that the drug is capabl e of causing chol estatic or mixed injury.*

45

46

47

48

49

See, e.g., Myung-Ae Bae & Byoung J. Song, Critical Role of c-Jun N-Terminal Protein
Kinase Activation in Troglitazone-Induced Apoptosis of Human HepG2 Hepatoma Cells,
63 MoLECULARPHARMACOL. 401, 401-02 (2003) (Ex. 10); William M. Lee, Drug-Induced
Hepatotoxicity, 349 N. ENG. J. MED. 474, 483 (2003); Vsevolod E. Kostrubsky et al., The
Role of Conjugation in Hepatotoxicity of Troglitazone in Human and Porcine Hepatocyte
Cultures, 28 DRuUG METABOLISM AND DisposiTion 1192, 1192 (2000) (Ex. 119).

See Maddrey Report 1 10 (Ex. 326); Chojkier Report 2 (Ex. 319); see also Elizabeth J.
Murphy et a., Troglitazone-Induced Fulminant Hepatic Failure, 45 DIGESTIVE DISEASES
& Sci. 549, 552 (2000) (Ex. 158) (“Whatever the mechanism, hepatotoxicity from
troglitazone is clearly idiosyncratic, occurring in a small minority of patients in a dose-
independent fashion.”).

See Bonkovsky Decl. 110 (Ex. 332); Day Decl. 113 (Ex. 334); Smith (9/02/02) Decl. 111
(Ex. 339); see also P.F. Madet et al., Direct Hepatotoxicity and Cytoprotection, in D.
Montgomery Bissell et al., Drug-Induced Liver Injury: Mechanisms and Test Systems, 33
HepaToL. 1009, 1009 (2001) (Ex. 17) (“ Troglitazone-associated hepatotoxicity is arecent
example of idiosyncratic, direct hepatocyte toxicity.”).

Watkins (5/3/01) Decl. 1 8 (Ex. 330).

See footnote 7 above.
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C. Patient Population

Type 2 diabetes affects an esimated 16 million Americans.® It is associated with
obesity, and both obesity and diabetes are associated with NAFLD and NASH.>* Approximately 50
percent of patients with diabetes have NAFLD.* (The prevalence of NAFLD in the general
population of the United States was once estimated at 24 percent and is likely higher today.*®) The

percentage of diabetics with NASH is unknown but probably smaller.>

D. Evidence of Causation in Medicine

The expert testimony in this case purports to be grounded on a number of scientific
and medical sudies. For the sake of context, the Court briefly reviews principles regarding the
applicability of different kinds of scientific and medical research.

The “gold standard” for determining the relationship between a drug and a hedth
outcomeis theclinical trid. In such invegtigations, subjects are assgned randomly to one of two

groups. one exposed, and the other not exposed, to the drug of interest. Such studies, however, are

50

See Paul Angulo, Nonalcoholic Fatty Liver Disease, 346 N.ENG. J. MED. 1221, 1222 (2002)
(Ex. 5); CENTERSFOR DiseaseE CONTROL AND PREVENTION, DIABETES: A SERIOUS PUBLIC
HEALTH ProBLEM 2 (2000) (Ex. 349).

51
Angulo, supra, at 1221.
52
Id. at 1222.
53

See Sanjay Agrawal & Herbert L. Bonkovsky, Management of Nonalcoholic Steatohepatitis,
35 J. CLINICAL GASTROENTEROL. 253, 253 (2002) (Ex. 2).

See Caldwell (11/19/02) Dep. 136 (Ex. 263).
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not always available, at least in part because ethical constraints preclude exposing human beingsto
agentsknown or thought to betoxic.* Thus, other kinds of evidence often are used to assesswhether
adrug or agent is related to the risk of developing a certain condition.
Chief among these are observationd epidemiologicd studies, in which subjectsthat
were exposed to an agent prior to the investigation are compared with subjects not so exposed.®
Another type of information used by physicians and medical researchersisthe case
report, which is adescription of aparticular patient’s clinical history and symptoms. As explained
in the Reference Manual on Scientific Evidence:
“Case reports lack controls and thus do not provide as much information as
controlled epidemiological sudies do. However, case reports are often all that is
available on aparticular subject . . . . Casual attribution based on case studies must
beregarded with caution. However, such studiesmay be carefully consideredinlight
of other information available, including toxicological data.”>
Thedifficulty with casereports, in other words, i sdistingui shing between association and causation.
Simply because a patient exposed to a particular substance exhibited a set of symptoms does not
mean that it was the substance that caused the symptoms.
In addition to research on humans, scientists often perform experiments on living

animals, such asrats, mice, and monkeys. The advantages of such studiesinclude thefact that they

can be conducted astrue experiments, with exposure controlled and measured and ethical limitations

55

Michael D. Green et a., Reference Guide on Epidemiology, in REFERENCE MANUAL ON
ScienTIFic EviDENCE 333, 338-39 (Fed. Jud. Ctr., 2d ed. 2000) (hereinafter Reference
Guide on Epidemiology).

56
Id. at 339-45.
57

Reference Guide on Medical Testimony, supra, a 475.
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diminished.® Nevertheless, dthough it is“abasic principle of toxicology and pharmacology” that
“a compound causing an effect in one mammalian species [usualy] will cause it in another,”*
extrapolation from animal studies to humans cannot be done uncritically. For one thing, different
species have important physiological differences. For another, the high doses often used in animal
studies may not correspond to cons derably lower concentrations of a drug or other substance to
which humans are in reality exposed.®

Finally, researchersfrequently conduct experimentson cell andtissuecultures. These
experiments, sometimes referred to as in vitro studies to distinguish them from studies performed
in vivo, meaning on live humans and animals, also are subject to the problem of extrapolation. Itis
not alwaysclear that “ one can generalize findingsfrom the artificial setting of tissuesin laboratories

to whole human beings.”®

1. The Proposed Testimony
The defendants do not challenge the admissibility of expert testimony to the effect
that Rezulinis capable of causing liver injury that resultsin elevation of liver enzymes. Theytrain

their fire only on opinion testimony that the drug is capable of doing so0 “silently,” that is, without

58
Reference Guide on Epidemiology, supra, at 345-46.
59

Bernard D. Goldstein & Mary Sue Henifin, Reference Guide on Toxicology, in REFERENCE
MANUAL oN ScienTIFIC EviDENCE 401, 410 (Fed. Jud. Ctr., 2d ed. 2000) (hereinafter

Reference Guide on Toxicology).
60

Reference Guide on Epidemiology, supra, at 346.
61

1d. at 346; see also Reference Guide on Toxicology, supra, a 410.
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markedly elevating those enzymes approximately concurrently with treatment.® The defendants
challenge aspects of the opinions of five expert witnesses.

Before reviewing the challenged testimony, a preliminary note is in order. The
plaintiffs’ counsel at every stage have gonefurther than their experts. They have formed hypotheses
that the experts nowhere mentioned, they haveforged connections that the experts stopped short of
drawing, and they have portrayed as sturdy hypotheses that the experts espoused hesitantly if a all.
None of these elaborations by counsel is relevant. The subject of this motion is the proposed

testimony of experts, not the theories of the lawyers.

A. The Experts and Their Opinions

1. Dr. Smith

The opinion of Dr. Martyn T. Smith, who testified at the evidentiary hearing, is
central tothismotion. Dr. Smithisatoxicologist. HeholdsaPh.D. and isaprofessor inthe Division
of Environmental Hedth Sciences at the University of California at Berkeley's School of Public
Hedth. Heisnot aclinician and has no training in hepatology.®

Dr. Smith opinesthat “[a] careful review of all of theliteratureallowsoneto conclude

to areasonable degree of scientific probability that [Rezulin] more likely than not . . . can damage

62

Theplaintiffsargue that the term “ silent injury” isa“ misnomer” because thistype of liver
injury will be manifested by observable symptoms besides el evated enzymes. Pl. Reply to
Def. Facts 1 1.1(a), 3.11, 3.12. But it was the plaintiffs’ expert, Dr. Smith, who used the
term in thisway. See Smith (9/2/02) Decl. 1 32 (Ex. 339); Smith (3/17/03) Decl. 19 (Ex.
340). The Court is not impressed with the plaintiffs’ attempt to disown the terminology
used by the very expert whose testimony is the primary subject of this motion. In this
opinion, “silent injury” will be used as a convenient shorthand for injury that occursin the
absence of an elevation of one of the four substances.

63
Smith (9/2/02) Decl. 11 1-2 (Ex. 339); Tr. 5/20/03, at 95.
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theliver ‘silently’ because apoptosisdoesnot cause el evation of liver enzymesin serum.”® He states
“that to a reasonable degree of scientific probability troglitazone®! can induce apoptotic death of
cellsin the liver in humansin vivo.”®

Dr. Smith offerstwomaj or mechanismsbywhich Rezulin could cause apoptosis. The
first involves a cascade of chemicd events in which the mitochondria cease functioning normally
and release a protein into the cytoplasm that triggers apoptosis.®” The second involves the bile salt
export pump, or BSEP. The BSEP isa protein in the plasmamembranes of hepatocytes that pumps
bilesalt out of the cell. Dr. Smith statesthat Rezulin can interfere with the functioning of the pump,

leading to the build-up of toxic bile saltsin the cdlls and tha this condition triggers gooptosis.®

2. Dr. Reed
Dr. John C. Reed’ s opinion also is a major subject of this motion. Dr. Reed is the

president and chief executive officer of the Burnham Institute, a research center in La Jolla,

64
Smith (9/2/02) Decl. 7 32 (Ex. 339).
65

Troglitazone is the chemical name for Rezulin. It sometimesis referred to as well by the
abbreviations TRO and TGZ. The Court uses these designations interchangeably.

66
1d. 1 26; accord id. 1 21-22.
67
Id. 11 27, 32(c).
68
1d. 11 28-29, 32(c).
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California.®* Heholdsan M.D. and aPh.D."” and has described himself asfollows: “1 don’t consider
myself a liver expert or hepatology expert. | consider myself an apoptosis expert.””* Dr. Reed
testified at the evidentiary hearing.

Dr. Reed’s declarations are intended to “address]] the evidence that Rezulin
(troglitazone) induces apoptosisin human and animal cells.””? Dr. Reed' s declarations do not say
that aRezulin-induced injury could be silent.” Histestimony thereforeisrelevant only to theextent
that it provides support for the other experts— principally Dr. Smith —who are willing to draw that

conclusion.

3. Dr. Julie

Neil Julie, M.D., practices gastroenterol ogy and hepatology in aMaryland suburb of
Washington, D.C.,"* and a so testified at the evidentiary hearing. Hisinitial declaration isorganized
for the most part asa set of concdusions, each in the form of asingle sentence and each followed by

the statement that “[m]y opinions are based upon my education, training and experience aswel as

69
Reed (8/30/02) Decl. 1 1 (Ex. 337); Tr. 5/20/03, at 153.
70
Reed (8/30/02) Decl. 1 1 (Ex. 337).
71
Reed (12/9/02) Dep. 129 (EX. 296).
72
Reed (8/30/02) Decl. 1 8 (Ex. 337).
73

Dr. Reed did testify in his deposition that it was his* opinion that Rezulin can cause injury
silently without increase in ALT unless the injury is in its advanced stages or during
fulminant tissue injury[.]” Reed (12/9/02) Dep. 64 (Ex. 296).

74

Julie (9/3/02) Dec!. 1 1 (Ex. 335).
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my review of the following materials’ and then along list of documents, medical articles, and
testimony. The conclusions relevant here are tha “Rezulin causes a multitude of hepatocellular
injuriesincluding but not limited to . . . apoptosis. . ..” and “Rezulin liver injury can occur without
an elevation of AST and ALT.””

The plaintiffs submitted a second declaration from Dr. Julie to address:
“thetoolsamedical doctor should appropriately utilizein order to diagnose amedical
condition generally and, more specifically, the use of differential diagnosis™ with
respect to a Rezulin-related hepatic injury, including evidence of studies showing
mitochondrial damage and apoptosis caused by Rezulin.” "’
Dr. Julie concludes: “it is my opinion that it would be inappropriate to broadly conclude that a
patient did not suffer a drug-induced liver injury from Rezulin simply based upon the absence of a
marked elevation in liver enzymes.”” In support of this statement, Dr. Julie states among other
things that “[a] physician performing a differential diagnosis must consder . . . relevant scientific
evidence” of Rezulin’s “toxic effect on mitochondria and its ability to induce cell death via

apoptosis.”

Dr. Julie acknowledged that his view that Rezulin is toxic to the mitochondria is

75
Id. at 13-14, 17-18.
76
Differentid diagnosisis discussed in section V11 below.
77
Julie (3/18/03) Decl. 1 2 (Ex. 336).
78
Id. 1 23.
79

1d. 118.
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derived from the opinions of Drs. Smith and Reed and the articles they cite for support.®°

4. Dr. Day

Dr. Christopher P. Day is aresearch scientist and practicing hepatologist. He holds
an M.D. and aPh.D. and is a professor at the University of Newcastle upon Tyne in the United
Kingdom.®* His report is concerned mainly with illustrating the varied ways in which Rezulin and
other drugs can injure the liver.

Asrelevant here, Dr. Day would testify that “ abiologically plausibleexplanation for
why many patients with liver disease post-exposure to troglitazone may not have had significant
elevations of their transaminase levels’ is that cells undergoing apoptosis are consumed by
surrounding cells.® Dr. Day’sdeclaration further statesthat cholestasis and mitochondrial injury are
“biologicaly plausible mechanisms for the development of apoptosis in patients exposed to
troglitazone.”®

The Court notes that cholestatic injury normally results in increased bilirubin or

80

Tr. 5/21/03, a 258-60.
81

Day Decl. 1 1-9 (Ex. 334).
82

1d. 1 14; accord 119 (“I find the association of troglitazone with apoptosis to be not only
‘compelling’ but al'so, more likely than not, the cause of cases of hepatotoxicity secondary
to troglitazone which have manifested without significant elevation of liver transaminase
levels.”).

83
Id. 9 28.
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alkaline phosphatase® and that Dr. Day does not say that apoptosisrelated to cholestasis, if it occurs
at all, would not affect bilirubin and a kaline phosphataselevels. Furthermore, Dr. Day does not say
that apoptosis related to mitochondrial injury could cause injury without an elevation of
transaminases. |n other words, Dr. Day doesnot appear to offer thetestimony that the defendantsare
seeking to exclude, which isthe opinion that Rezulin can cause liver injury without an elevation in
at least one of the four substances. His testimony therefore is of limited relevance. The Court
nonetheless considers it insofar as it could be read to suggest that any injury caused by Rezulin

would be dlent.

5. Dr. Bonkovsky

Herbert L. Bonkovsky, M.D., is a hepatologist and a professor at the University of
Connecticut Medical School.® Thethrust of his opinion isthat Rezulin “causes awide spectrum of
liver disease.”® He states among other things that liver inflammation “such as that caused by
Rezulin” canlead to bridging fibrosis and cirrhosis and that “[t] hese injuries have been observed in
many cases with either normal or near normal values of ALT.”® Dr. Bonkovsky, however, does not
say that any such injuries that have been observed were due to Rezulin, nor does he provide any

support for the statement that those injuries occurred with normal values of ALT.

84

See section 111.B above see also Day Decl. § 33 (Ex. 334) (“the most serious hepatic
‘signal’ to be carefully considered in aclinical trial setting isjaundice (defined asa serum
bilirubin exceeding [a particular concentration]).”).

85

Bonkovsky Decl. 11 1-5 (Ex. 332).
86

See id. | 25.
87

1d. 1 29.
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Elsewherein hisded aration Dr. Bonkovsky opinesthat apoptosis® and i nhibition of
the BSEP® are plausi ble mechanismsof injury dueto Rezulin. In addition, Dr. Bonkovsky’ sopinion
reviews some of the research cited in the reports of Drs. Reed and Smith for the proposition that
Rezulin can affect the mitochondria® But Dr. Bonkovsky does not atempt to relate these
statements, nor does he state that an effect on the mitochondria could cause apoptosis or that any
injuries due to inhibition of the BSEP or apoptosis would be silent. He states without significant
elaboration that he agrees with the views expressed in Dr. Smith’'s report “on the various
mechanisms of action associated with Rezulin,”** but there is no indication that Dr. Bonkovsky

intendsto testify that Rezulin can cause liver injury slently.

6. Summary

To the extent the experts would tetify that Rezulin can cause “silent” liver injury,
they have postulated acausal chain in which Rezulin can affect the mitochondria or the BSEP and
thustrigger apoptosis, which would be injurious but silent. A graphical representation of the theory

might be useful:

88
Id. 117.
89
Id. 18.
90
See id. 11 16-17.
91

Id. 119.
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B. The Science upon Which the Experts Rely

The Court now will review the scientific research that the experts cite in support of
their opinions. Aswill be discussed in alater section, the Court does not necessarily agree that all
of the cited studies support the conclusions. The Court’ s concern for the time being, however, isto
present the experts’ own case. Nonetheless, at certain pointsin the following discussion, the Court
will add its own observations — for example, comments on aspects of the studies, on the nature of
the connections between the studies and the expert opinions, or on the absence of certain kinds of
evidence — when it believes that additional information is essentid to evaluate the testimony in
question.

Asaninitial matter, the plaintiffs’ experts cite no studies that say that Rezulin can
causeasilent liver injury. Thereare no clinical trials and no observational epidemiologica studies
supporting the plaintiffs position. Nor have the plaintiffs pointed to any clinicad case in which

Rezulin was believed to have caused such an injury.® Rather, the opinions at issue on this motion

92

The case reportsthat the plaintiffsand their experts say are examples or illustrations of an
injury silently caused or exacerbated by Rezulin do not support their assertions.

Dr. Smith at the hearing pointed to data on one patient with NASH in the Cddwell & al.
(20014) study (the conventions used in this opinion to refer to scientific studies are
explained in the following footnote) who had advanced bridging fibrosis that progressed
during six months of Rezulin treatment to frank cirrhosis without an elevation in liver
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are based on studiesthat the experts say support individual linksintheir causal chain. In particular,
the experts have cited studies tha connect Rezulin to gpoptosis, sudies that connect Rezulin to
mitochondrial damage, and studiesthat connect Rezulinto an effect onthe BSEP. Nearly all of these

studies were conducted in vitro.

enzymes. He acknowledged that “thisis the only example | know of in the peer-reviewed
literature that exacerbation of a pre-existing liver condition occursin aslent manner.” Tr.
5/20/01, at 94. The implication — one not drawn by the study’ s authors —is that Rezulinin
this case caused asilent injury, namely the progression fromfibrosisto cirrhosis. See id. at
94-95. But thisisentirely unsubstantiated and aclassic example of thepost hoc ergo propter
hoc (i.e. after the fact, therefore because of the fact) falacy.

As discussed in section 111.A.2 above, it is not at all rare for a patient to undergo a
progression from advanced bridging fibrosis to cirrhosis in the absence of Rezulin. Thus,
the question is whether this patient’s progression can be attributed to Rezulin. Dr. Smith
pointed to no evidence to support his belief that this timeline was unusually short for this
progression, and he admitted that he has no expertise on progression from fibrosis to
cirrhosis. See id. at 95-96. Dr. Julie, who does have clinical expertise, sad that he would
expect this progression normally to take at least two to five years, but that “[w]ithout
knowing the general clinical history of the patient, however, | can't really apply that.” Tr.
5/21/03, at 262. Dr. Julie acknowledged that abiopsy will fal to detect cirrhosisinacertain
percentage of cases. Id. at 273-75. Because Dr. Julie was unwilling to draw the very
conclusion required to support the statement that Dr. Smith essentially admitted he was not
qualified to make, thereis no reliable basis for concluding that the patient in the Caldwell
et al. (20014) study is an example of liver disease or injury silently caused or exacerbated
by Rezulin.

Similarly, Dr. Julie's second declaration cites four case reports in which Dr. Julie says
autopsies and biopsies revealed “acidophilic bodies,” which are considered evidence of
apoptosis, see PETER J. SCHEUER & JAY H. LEFKowITCH, LIVER BioPsY INTERPRETATION
365 (6th ed. 2000) (Ex. 189)). See Julie (3/18/03) Decl. 14-15 (Ex. 336). One of those cases
specifically statesthat “[a] cidophilic or apoptatic change of theliver cellsor Mallory bodies
was rarely found.” Fukano et al. (2000), at 251. The other three paients did exhibit
acidophilic bodies, but they experienced elevated enzyme levels as well. See Herrine &
Choudhary (1999); Murphy et al. (2000) (case 3); Kohlroser et a. (2000) (patient 1). These
cases therefore do not speak to the issue of silent apoptotic injury.
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1. Early Links in the Proposed Causal Chain: The Claim that Rezulin Causes
Apoptosis Through Effects on the Mitochondria or the BSEP

a Studies Connecting Rezulin to Apoptosis

The Court begins with studies cited by the experts for the proposition that Rezulin

caused gpoptosisin certain kinds of cells.

At the outset, it is important to note that none of these studies dealt with normal

human liver cdls. The plaintiffs and their expertsimply that Kostrubsky et al. (2000),% a study that

found that Rezulin was toxic to normal human liver cells at certain concentrations, shows that

Rezulin produces apoptosis. That study, however, says nothing at all about whether the cell death

occurred via apoptosis or necrosis.” The sameistrue of several other studies cited by the plaintiffs

and their experts, including Ramachandran et al. (1999).%

93

94

95

The Court refersto the studies by the name of thelead author (or both authors, if there are
two) together with the year of publication. Where this opinion cites more than one study
published by an author in thesame year, aletter is attached to the year. The Appendix lists
each study’s full citation.

The plaintiffs’ brief, and Dr. Julie's declaration in identical language, describe this study
as showing that “[t]roglitazone induces apoptosis in human liver and/or smooth muscle
cells.” Pl. Mem. 31 n.72; Julie (3/18/03) Decl. 12 (Ex. 336). Thisis amischaracterization.

The plaintiffs neverthel ess contend that “ gpoptosis was the likely mechanism of cell death
in the studies by Kostrubsky and Ramachandran,” Pl. Reply to Def. Facts {1 7.2(a). This
inferenceisunreliable. Dr. Smithinitially testified that the measurement technique used by
Ramachandran et al. (1999) implied that the cell remnants more likely than not werethe
productsof apoptosisrather than necrosis, Tr. 5/20/01, at 62, but then repudiated this same
testimony under questioning by the Court:

“Well, your Honor, | am not trying to mislead you into thinking that these sx
studies in human hepatocytes [including Kostrubksy et a. (2000) and
Ramachandran et al. (1999)] measure apoptosis. All that they do is show that the
troglitazone has the potential to be cytotoxic to these cells either by apoptosis or
necrosis. . .. I’m not trying to mislead you in the fact that these particul ar studies
show that troglitazone can produce gpoptosis in human hepatocyte cultures, just
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The experts cite one study in which Rezulin was found to cause apoptosis in rat

hepatocytes. Toyoda et al. (2001) found that Rezulin produced this effect at concentrations of 15

uM® and above.®” Furthermore, aWarner-Lambert scientist tentatively reached the same conclusion

from the company’ s own data.*®

The experts cite four® studies in which Rezulin was found to produce gpoptosisin

human liver cancer cells. Bae and Song (2003), Toyoda et al. (2002), Y oshizawaet al. (2002), and

Y amamoto et al. (2001) observed that Rezulin produced this result in a dose-dependent fashion

above certain concentrations.

In addition, the experts cite a number of studies in which Rezulin at certain

concentrations produced apoptosisin cultured cancer cell sof other organs. Harrisand Phipps (2002)

found that troglitazoneinduces apoptosi sin malignant whiteblood cells. Ohtaet a. (2001) observed

96

97

98

99

that they would cause cellular death.” Id. at 66-67.

“uM” isasymbol for “micromolar,” a measure of the concentration of asolution. A one-
molar solution contains one mole of solute per liter. A one micromolar solution contains
one one-millionth of a mole of solute per liter. A mole of any substance is 6.024 x 10
molecules of tha substance; amicromoleis6.024 x 10" molecules. Thusa 15 uM solution
of troglitazone contains9.036 x 10" troglitazonemol eculesper liter of solution. See HARRY
H.SisLERET AL., GENERAL CHEMISTRY: A SYSTEMATIC APPROACH 85-86, 277-78 (2d ed.
1959).

Toyodaet al. (2001) dso tested the effect of adding dbumin, ablood serum protein. These
aspects of the study are discussed in section V1.D.3.b.

See Memorandum from Kan He to ThomasWoolf et d. 4 (March 11, 1999) (Ex. 367).

Dr. Julie cites afifth, Koga et d. (2001), but that study, which was published before the
other four, did not observe apoptosisand specifically stated that “it remainsto be elucidated
whether or not [mitochondrial damage attributable to troglitazone] causes slow apoptosis
in hepatomali.e. liver cancer] cells.” Kogaet d. (2001), at 1096.
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asimilar result in thyroid cancer cells. Tsubouchi et a. (2000) found the samein lung cancer cells.
Guan et a. (1999) did so in bladder cancer cells, and Takahashi et a. (1999) and Sato et al. (2000)
obtained thisresult in stomach cancer cells. Finally, Dr. Reed citesatrio of cases on prostate cancer
cells, but they did not find that Rezulin produces apoptosis in human cells.'®

Several of the studies on cancer cells examined the effect of Rezulin in concert with
other substances. For example, the Kim et al. (2002) study examined the effect on lines of ovarian
cancer cells of combining an anti-tumor agent known as TRAIL with troglitazone. The researchers
found that troglitazone combined with TRAIL (but neither alone) killed tumor cells; themechanism
was believed to be apoptosis. Similarly, Elstner et al. (1998) found that the combination of
troglitazone and another chemical (but neither by itself) caused apoptosis in human breast cancer
cells.

Finally, the experts cite studies on what Dr. Reed describes as “normal” cells from

other organs.’® Gouni-Berthold et al. (2001) and Okuraet al. (2000) obtained results suggesting that

100

Dr. Reed’ sfirst declaration says:. “ The types of cancer cells which TGZ has been reported
to kill (through the apoptosis mechanism) include cancersof the. . . prostate (Kubota, e al.
1998; Buitler, et al 2000; Mueller, et al 2000) . ...” Reed (8/30/02) Decl. 113 (Ex. 337).His
second declaration impliesthat Kubota et a. (1998) found that Rezulin caused apoptosis
in “human prostate cancer cells.” Reed (2/25/03) Decl. 4 (Ex. 338).

These citations are incorrect or misleading. Kubota et al. (1998) found only that Rezulin
caused apoptosisin prostate cancer tissue taken from mice. He did not report apoptosisin
human prostate cancer tissue. See Kubota et d. (1998), at 3348. Similarly, Mueller et al.
(2000) looked for apoptosis but did not find it. See Mueller et al. (2000), at 10992. And
Butler et al. (2000) simply does not concern Rezulin at all.

The Court istroubled by the fact that a self-described apoptosis expert’ s report includes so
many inaccuracies.

101

Reed (8/30/02) Decl. 1 13 (Ex. 337).
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troglitazone caused gpoptosisin cultures of atypeof blood vessel cell taken from rats and associated
with atherosclerosisin humans. Y amazaki et al. (2002) and Kawahito et al. (2000) derived asimilar
result for cultures of atype of cell that destroys the joints of patients with rheumatoid arthritis
because it proliferates like a tumor. And Rovin et al. (2002) found that troglitazone induces cell
death believed to be apoptotic in atype of kidney cell that proliferatesin responseto injury but that

can cause kidney failure if the proliferation is excessive.

b. Studies Connecting Rezulin to Mitochondrial Damage

In addition to the studies that show apoptosis from Rezulin, albeit not in normal
human liver cells, the experts cite studies showing that Rezulin can affect the mitochondria of liver
cells. A preliminary darificationiscalledfor. Toxicity from Rezulin linked to mitochondri al damage
is not necessarily relevant to the silent injury theory. It is uncontested that an injury would not be
silent if it occurred by necrosis. The studies on mitochondria arerelevant to the silent injury theory
set forth in the expert reports only to the extent that those studies can be used to connect Rezulin
with apoptosis.

The experts cite a number of studies in which Rezulin caused morphologic, or
structural, changes to mitochondria. Caldwell et al. (2001a) administered normal doses of Rezulin
to NASH patients for six months and examined, among other things, their mitochondria. These
investigators found that more of the mitochondria had a misshapen and unusually elongated
appearanceafter treatment. They found aswell “ adecreasein themeantotal number of mitochondria

... and an increase in the mean percentage of mitochondria that were enlarged and contained
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intramitochondrial crystas. . . but neither change was statistically significant.”**

Although Drs. Smith’ sand Reed’ sexpert reportsdo not mentionit, theseresearchers
looked for evidence of apoptosis. They examined the post-treatment biopsies of five patients with
an electron microscopeand found that “ features of apoptosis (bleb formation, nuclear fragmentation)
were not evident.” ' They then applied abiochemical marker that detects apoptosisand found “[n]o
statisticaly significant difference between the before and after specimens|.]”**

ApartfromCadwell et al. (2001a), the other mitochondriastudiesall wereperformed
in vitro. Shishido et al. (2003) applied troglitazone at concentrations up to 50 uM —the researchers
chose that concentration because it had prevented the cells from proliferating without inducing
apoptosisin aprevious study performed on liver cancer cdls'®® —to animmortalized® cell lineand
found “marked enlargement”!®” and other abnormalities in the mitochondria. Tirmenstein et d.

(2002) applied the drug to liver cancer cells and found “extensive alterations in mitochondrial

102
Caldwell (2001a), a 521-22.
103
Id. at 522.
104
Id. at 522-23.
105
Shishido et al. (2003), at 137. The previous study wasKoga et al. (2001).
106

Researchers often use cellsthat have been genetically engineered to reproduce indefinitely
(i.e., immortalized); cultures of many types of normal cells, including liver cells, die after
acertain period of time. See Tr. 5/21/03, at 74, 76 (Smith direct), 204-05 (Reed cross).

107

Shishido et al. (2003), at 140,
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morphology.”'%

Several of the studies cited by the experts measured a quantity known as the
mitochondrial membrane potential, which is the electrical gradient, or polarization, between the
outsideandinsideof amitochondrion. A decreaseinthispolarizationindicatesthat themitochondria
arenot functioning normally. Haskins et al. (2001) found that troglitazone at certain concentrations
produced a decrease in the mitochondrial membrane potential in rat hepatocytes and in the
hepatocytes of one diabetic human donor, but not in the cells of another diabetic donor. These
researchers wrote that “[f]uture studies should address the downstream effects of these changes,
since nuclear condensation and apoptosis are observed as late effects that are shared by’
troglitazone’ s chemica family.'® Shishido et al. (2003) and Tirmenstein et al. (2002) found that
troglitazone at certain concentrations depol arized the mitochondrial membranein theimmortalized
liver cells and in liver cancer cells, respectively.

Dr. Smith’ sreports, but not Dr. Reed' s, argue that the above-described effectson the
mitochondrialink Rezulinto apoptosis. Dr. Smith begins with the statement that the “[t]he decline
in mitochondrial transmembrane potential seen in these experiments is called the mitochondrial

permeability transition.”*° Dr. Smith continues:

108

Tirmenstein et al. (2002), at 134.
109

Haskins et d. (2001), at 436.
110

Smith (3/17/03) Decl. 7 7 (Ex. 340).

Dr. Smith’ sterminol ogy isquestionable. The changein mitochondrial membrane potential
is not “called the mitochondrial permeability transition.” The mitochondria membrane
potential is, as just explained, the electricd differential across the membrane. The
mitochondrial permeability trandtion is a change in the chemical permeability of the
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“During the mitochondrial permeability transition, pores in the mitochondria
membrane are opened and [a protein known as] cytochrome c is released into the
cytoplasm.. .. Thecell ‘*knows' the cytochrome c should be normally be[sic] inside
the mitochondria, so when it leaks out it acts as a signd telling the cell that the
mitochondria are badly damaged, and this stimulatesthe cell to commit suicide (i.e.

apoptosis)[.]"**

Dr. Smith herecites Ravagnan et al. (2002). That article? statesthat once acell has

been induced to die, “the outer mitochondrid membrane becomes completdy permeabilized to

proteins, resulting in the leakage of potentially toxic mitochondrial intermembrane proteins’ —the

authors include cytochrome c in this category — “that orchestrate the degradation phase of

apoptosis.”*** Ravagnan et al. (2002) thus does not say, as Dr. Smith seems to, that mitochondrial

change (due to Rezulin or otherwise) alone can be an independent cause of apoptosis. Rather, the

authorsview certain mitochondrial changes asthemselvesproductsof some prior cause of cell death

and as one step in a chain of events that leads to apoptosis. Another article cited by Dr. Smith,

Bissell et al. (2001), reflects a similar understanding.

111

112
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mitochondrial membrane. The phenomena may be related, but the concepts are different.
Indeed, Tirmenstein et d. (2003), one of the two articlesthat Dr. Smith himself citesto
support this discussion, specifically states that “[i]t is important to emphasize that
mitochondrial depolarization and mitochondrial permeability transition aredistinct events.
. . . Mitochondrial membrane depolarization is known to promote opening of the
permeability trangtion pore.]” Tirmenstein et d. (2003), at 283.

Smith (3/17/03) Decl. 1 8 (Ex. 340).

Ravagnan et al. (2002) isareview article. A review article critically examines a body of
research but does not report any original results of its own. See, e.g., Tr. 5/20/03, at 20
(Smith direct).

Ravagnan et al. (2002), at 132.

See J. H. Hoofnagle et al., Drug-Induced Mitochondrial Injury, in Bissell et al. (2001), at
1011, 1012: “Mitochondriaal so play amgor roleinapoptotic pathways, through induction
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A cited study that doesagreewith Dr. Smith***isKim et al. (2003). Theseresearchers
found that the change in permeability of the mitochondrial membrane triggered cell death in rat
hepatocytes. This paper, however, reports that the cell will undergo apoptosis — as opposed to
necrosis—only if thereis sufficient ATP. The organized death of the cell isaprocessthat consumes
energy, and without energy (in the form of ATP), the cell defaults to the necrotic mode of death.*®
Another paper that agrees that the depolarization of the mitochondrial membrane
itself can beacauseof cell deathis Tirmenstein et d. (2002). This study, however, doesnot indicate
whether the cell death occurs via gooptosis or necrosis, and it specifies that troglitazone leadsto a
decrease in the amount of ATP in the cell. Furthermore, the concentrations at which troglitazone
produced cell death inthisstudy werehigher than those at which it began to affect the mitochondria.
Dr. Smith continues:
“A protein in the cytoplasm, called Bax, then migrates to the mitochondrial
membranes and accelerates the apoptotic process by making the mitochondrial
membrane even more permeabl e, thusfurther re easing even more cytochromecinto
the cytoplasm thereby speeding up the apoptotic process|.]”**’

HereDr. SmithcitesSmaili et al. (2001). Thoseresearchersfound that adeclineinthe mitochondrial

of the mitochondrial permeability transition pore, which results in a rapid increase in
mitochondrial membrane permeability and rel ease of cytochrome c and other proapoptatic
factors.”

115

The citation to this study appeared in an earlier section of Dr. Smith’s second report. The
section was extremely similar to, and appearsto beavariant draft of, certain sectionsin the
second reports of Drs. Reed and Julie. See Smith (3/17/03) Decl. 4-6 (Ex. 340); Reed
(2/25/03) Decl. 6-8 (Ex. 338); Julie (3/18/03) Decl. 13-14 (Ex. 336).

116
Lemasters (1999) and Lemasterset al. (1998) are in accord.
117

Smith (3/17/03) Decl. { 8 (Ex. 340).
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membrane potential precedes the attachment of Bax to the mitochondria in cells genetically
engineeredto overproduce Bax. The authors sum up theimplications of their research thisway: “our
results suggest that alterationsin mitochondrial energization associated with apoptosis can initiate
Bax docking to mitochondria.”**® The study, in other words, says nothing about whether
mitochondrial dysfunction (whether caused by Rezulin or otherwise) is an independent cause of
apoptosis. Thisstudy, liketheresearchrreviewedin Ravagnan et al. (2002), created conditionsknown
to induce apoptosis and then examined the sequence of events within the cell.
Dr. Smith concludes
“For TROInduced liver cell apoptosis, thisprocesshasrecently been studiedin detail
by Bae and Song . . . . They found a critical role for Bax and [a protein known as
JINK] activation in TRO induced liver cell apoptosis. ... TRO. . . induced gpoptosis
that was preceded by activationof INK . . . and increased levelsof Bax [and] release
of cytochromec....”™
Bae and Song (2003), as mentioned above, found that troglitazone causes apoptosisin liver cancer

cells. They found as well that TRO increases the levels of proteins associated with apoptosis,

including Bax and cytochrome c. They did not, however, examine the mitochondria.

C. Studies Connecting Rezulin to an Effect on the BSEP
Dr. Smith’ sother proposed mechani sm through which Rezulin allegedly coul d cause
silent injury involves the BSEP. As with the evidence on mitochondria, and for the same reasons,

any effect on the BSEP is relevant to the silent injury theory only to the extent that it connects

118
Smaili et d. (2001), at 909 (emphasis added).
119

Smith (3/17/03) Decl. 8 (Ex. 340).
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Rezulin with apoptosis.

The experts cite severa articles in which Rezulin was found to interfere with the
ability of cellsto export bilesalts. Preininger et al. (1999) reported that troglitazone interfered with
the flow of bileinisolated rat livers. Two studies by Funk et d. confirmed thisresult in liverats,
they found that when troglitazone was administered to rats, there was an increase in the
concentration of bileacidintherats' blood plasmabelieved to have been caused by interferencewith
the BSEP. Elevation of bile acid is analogousto elevation of bilirubin;'? both indicate acholestatic
injury.

To connect the presumed effect on the BSEP to apoptosis, Dr. Smith and Dr. Reed
cite a group of studies and review articles.*** All are concerned with elucidating the biochemical
mechanisms by which the build-up of bile in the liver can produce apoptosis.

2. The Last Link in the Chain: The Claim that Apoptosis from Rezulin Causes

Silent Injury

The plaintiffs' experts have cited no evidence that any apoptosis caused by Rezulin
canresultinasilent injury. That is, the plaintiffs' experts have offered no evidence that apoptosis
caused by Rezulin, if any, occursat aclinically significant level or, evenif it does, that the resulting
injury would remain silent.

The following exchange occurred during Dr. Smith’s testimony:
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See Lawrence S. Friedman et a., Laboratory Evaluation of the Patient with Liver Disease,
in 1 HEPATOLOGY: A TEXTBOOK OF LIVER DISEASE, supra, at 661, 671.
121

Themost relevant appear to be Jaeschke et al. (2002), Sodeman et al. (2000), Miyoshi et al.
(1999), Faubion et al. (1999), Patel et a. (1999), and Kwo et al. (1995).
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“The Court: | think . . .itisyour view ... that doses of Rezulin that have

been shown to be cytotoxic in cell studies obviously can be
achieved in some human cells. We agree so far?

“The Witness: Sure. | agreeonit.

“The Court: ...[W]hat, if anything, doesthat tell uson an empirica basis,

as opposed to a theologica basis, [about] whether
achievement of those doses in some undefinable proportion
of liver cells has any serious adverse consequences for
anybody? . .. Isn't it entirely possible, and indeed probable,
that thereis some minima number or proportion of liver cells
that haveto bekilled off before thereis any interference with
theliver’s functioning that matters to anybody?

“The Witness: That istrue.

“The Court: Right. Do we know what this, and how it relatesto the effect
of Rezulin?

“The Witness: | don’t think we do know, your Honor.” %

Dr. Reedtestifiedinasimilar way. Thefollowing exchangeoccurred duringhiscross-

“Q.

“A.

Doctor, you testified that you believe it is possible that Rezulin could be
inducing alow leve of apoptosisin human livers, isthat correct?

Yes, | believe that is possible.
... [D]o you have any sudy or any data to support that sustained apoptosis
has resulted in clinical injury in apatient taking Rezulin?

Such a study has not been performed, to my knowledge.”**

Dr. Reed further testified as follows;
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Tr. 5/20/03, a 143-44.

Tr. 5/21/03, & 214.
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“The Court: So just to try to put it in bottom line colloquial terms, even
assuming . . . everything you and Dr. Smith have said about
the capability of Rezulin to induce apoptosis in particular
liver cellsat what | will call for the sake of quicknessrelevant
concentrations, we haveno empirical datathat indicatestous
how many or what percentage of the liver cellsareinjured in
that way in vivo and wha the threshold level of injury, in
terms of numbers or proportion of liver cells, needs to be
beforethereis any dinical injury to the patient?

“The Witness: No, wereally don’t know the percentage. All we know is, as
| have said, one out of every 50 people has sufficient cdl

death occurring . . . that their transaminase levels rose when
they took the drug.” *#*

C. Arguments that Rezulin Can Cause Silent Liver Injury Through Mechanisms Other than
Apoptosis

Inaddition totheapoptosistheory, theplaintiffs' counsd havearguedthat liver injury
caused by Rezulin can be silent either because Rezulin suppresses the production of enzymesin the
liver or because the enzymes might have been depleted already in a patient with pre-existing liver
injury.*”® The logical implication is that even if the apoptosis theory discussed above were
unsubstantiated or incorrect, plausible mechanisms by which Rezulin can cause silent liver injury
would remain. The problem is that these mechanisms, for the most part, were proposed by the
plaintiffs counsel, not their experts. To the limited extent that they have been adopted by the

experts, they are not supported.’® The only physiological explanaion offered by the plaintiffs
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Id. at 230-31.
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Pl. Mem. 14, 17.
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For the proposition that Rezulin “may effectively suppress evidence” of elevation of
enzymes, Pl. Mem. 14 & n.17, the plaintiffs brief cites Dr. Juli€ s second declaraion:
“[S]tudiesand articlesconfirm that Rezulin may suppresstransaminaselevel sand mask this
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oneindicium of liver injury.” Julie (3/18/03) Decl. {12 (Ex. 336). Thisstatementishighly
tentative. Moreover, the studies and articlesthat Dr. Julie cites in support of the statement
show only that Rezulin can depress baseline enzyme levels in non-injured animals and
patientsand in cell cultures of rat kidney cells. They say nothing about whether this effect
would persist if the Rezulin caused aliver injury. See Caldwell et al. (20014a) (non-injured
patients); Caldwdl (2001b) (same); Extractsof Mtg. of Austr. Drug Eva. Comm. (Oct. 1-2,
1998) 1 2.17.25 (Ex. 359) (rats); Routh et a. (2002) (cultures of rat kidney cells). Dr.
Julie's extrapolation from these findings therefore is gpeculation.

The plaintiffs and Dr. Julie’'s declaration cite dso evidence from Warner-Lambert
researchers, but the evidence does not say what the plaintiffswould have it say. Dr. Kan
He' stwo-line email aout two patients who died after taking Rezulin but who had normal
ALT leves does not give any context or indicate whether there was an elevation of the
other three substances. See Email from Kan Heto RebeccaBoyd (Jan. 19, 1999) (Ex. 365).
And the patient withan ALT level of 122 mentioned by Dr. Maddrey in hisdepasition did
have an elevated enzyme level — 122 was three times the normal level. See Maddrey
(7/16/02) Dep. 238-40 (Ex. 290). Additionally, the plaintiffsand Dr. Julie cite two letters
from physicians to their colleagues, but one of those letters makes no mention of enzyme
levels, see Letter from Randall W. Whitcomb (Jan. 4, 1995) (Ex. 376), and the other notes
that levels were elevated, see Letter from Janet B. McGill to Robert Misbin (March 1,
2000) (Ex. 378).

Asfor theargument that “[w]herethe liver isalready significantly damaged . . . or scarred,
it will haveless healthy cellsand, therefore, lesstransaminases to release,” Pl. Mem. 17;
accord Pl. Facts 244, the plaintiffs do not even cite expert testimony to that effect. Dr.
Bonkovsky' s Declaration, which the brief cites, see Pl. Mem. 17 n.28, assertsthat Rezulin
can cause injury without an elevation of ALT but says nothing about a depletion of
transaminases. See Bonkovsky Decl. 1 21-24, 29 (Ex. 332). Dr. Julie testified at the
hearing “that if thereisenough hepatocyte and liver dysfunction and destruction, there may
be a diminished hepatic reserve to the point where enzymes are much less likely to spike
because of alack of normal hepatic tissue,” Tr. 5/21/03, at 252, but this statement was
unsupported and it does not appear in Dr. Julie's declaration. The plaintiffs cite also
testimony from physicians to the effect that patients with cirrhosis do not always have
elevated enzymes. PI. Mem. 17 n.28. That testimony, however, saysnothing about enzyme
levelsduring any liver injury caused by Rezulin and, more to the point, it does not discuss
the physiological theory in support of which the plaintiffs’ brief citesit. See Julie (7/29/02)
Dep. 111 (Ex. 281); Watkins (6/15/01) Dep. 162 (Ex. 306); Maddrey (7/16/02) Dep. 166
(Ex. 290). Finally, the plaintiffs cite a letter from Dr. Watkins to Parke-Davis stating:

“Rezulin characteristically produces an hepatocdlular injury, i.e., elevations in
serum alanine aminotransferase (ALT) with normal serum bilirubin early in the
course of injury. Jaundice generally occurs only when hepatocellular injury has
been severe asindicated by serum ALT > 1,000 IU/L of duration greater than 1
week. The only exception has been in patients caught very late in the course of
their illness (when the liver's supply of ALT has been exhausted) or when the
patients have preexisting severe cirrhosis.” Letter from Paul B. Watkinsto Mark
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expertsin support of their opinion that Rezulin can cause liver injury silently that requires further

consideration is tha involving apoptosis.

D. Patients Whose Liver Enzymes Were Not Monitored

Plaintiffs’ counsel raisethe possibility that some peoplehad abnormally elevated liver
enzymeswhile on Rezulin therapy that were not recorded, either because the patient was not tested
or wasnot tested at atimewhen the enzymeswere el evated."” The Court recognizesthis possibility.
But it has no bearing on the present motion, asit does not speak to whether Rezulin can cause liver

injury through a mechanism that does not result also in elevated enzymes.

V. Law Governing the Admission of Expert Testimony
A. Daubert and Its Progeny
The standard governing a district court’ s determination whether to admit scientific
or other expert tetimony is familiar. Federal Rule of Evidence 702 provides:
“If scientific, technical, or other speci alized knowledge will assist thetrier of fact to
understand the evidence or to determine a fact in issue, a witness qualified as an
expert by knowledge, skill, experience, training, or education, may testify theretoin

theform of an opinion or otherwisg, if (1) thetestimony isbased upon sufficient facts
or data, (2) the testimony is the product of reliable principles and methods, and (3)

Caswell (March 1, 1999) (Ex. 404).

This statement does not necessarily accord with the theory at issue. A patient can be an
“exception” to the course of injury described in the letter and still exhibit abnormally
elevated enzymes. Indeed, Dr. Watkins stated in his own expert report that | am unaware
of evenasingle documented i nstance where Rezulin morelikely than not caused significant
liver injury without causing an devation in serum ALT.” Watkins (10/1/02) Report I 17
(Ex. 331).
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M. Mem. 15-16.
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the witness has applied the principles and methods reliably to the facts of the case.”
This rule incorporates principles established by the Supreme Court in Daubert v. Merrell Dow
Pharmaceuticals, Inc.® The Court thererecognized that district judgeshavea“ gatekeeping” ** role
in which they must ensure that “scientific testimony or evidence admitted is not only relevant, but
reliable.”*® Daubert observed that the relaxation for expert witnesses of the usual requirement of
first-hand knowledge presumably “is premised on an assumption that the expert’ sopinion will have
areliable basis in the knowledge and experience of his discipline.”**! For that reason, atrial judge
must “ make certain that an expert . . . employsin the courtroom the samelevel of intellectual rigor
that characterizes the practice of an expert in the relevant field.”**
A federd district judge faced with a challenge to the admissibility of expert
testimony:
“must determine at the outset . . . whether the expert is proposing to testify to . . .
scientific knowledge that . . . will assist the trier of fact to understand or determine
afact in issue. This entails a preliminary assessment of whether the reasoning or

methodology underlying the testimony is scientifically valid and of whether that
reasoning or methodology properly can be applied to the facts in issue.”***
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509 U.S. 579 (1993).
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Id. at 597.
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Id. at 589.
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Id. at 592.
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Kumho Tire Co. v. Carmichael, 526 U.S. 137, 152 (1999).
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Daubert, 509 U.S. at 592-93.
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These matters are to be determined by a preponderance of proof.***

The inquiry is “aflexible one.”** In Daubert, the Supreme Court articulated four
pertinent factors while leaving open the possibility of others: (1) whether the expert’ s theory “can
be (and has been) tested;” (2) whether the theory “has been subjected to peer review and
publication;” (3) the“known or potential rate of error;” and (4) whether the theory has “widepsread
acceptance.”** Courts have considered other factors aswell, including whether an expert’ s opinion
wasdevel oped for litigation and whether the expert hasaccounted adequately for obviousalternative
explanations.**

In addition, Rule 702’ s requirement that the proposed testimony “assist the trier of
factto . . . determine afact inissue” means that the proffered testimony must be “sufficiently tied
tothefactsof the casethat it will aid thejuryin resolving afactual dispute.”**® The Daubert decision
recognized that this consideration, which has been described as one of “fit,” “goes primarily to

relevance.”** A district court thereforeis not required “to admit opinion evidence that is connected
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Id. at 592 n.10.
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Id. at 594.
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Id. at 593-94.
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See Fep. R. Evip. 702 advisory committee’' s note; Daubert v. Merrell Dow Pharms., Inc.,
43 F.3d 1311, 1317 (Sth Cir. 1995) (opinion was developed for litigation); Claar v.
Burlington N. R.R.. Co., 29 F.3d 499, 502 (9th Cir. 1994) (expert failed to consider other
possible causes for plaintiff’ sinjuries).

138

Daubert, 509 U.S. at 591 (quoting United States v. Downing, 753 F.2d 1224, 1242 (3d Cir.
1985)).
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Daubert, 509 U.S. at 591.
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to existing data only by the ipse dixit of the expert. A court may conclude that there is ssmply too
great an analytical gap between the data and the opinion proffered.”**

Thusin General Electric Co. v. Joiner,*** the Supreme Court held that adistrict court
did not abuse its discretion when it excluded the testimony of experts that exposure to
polychlorinated biphenyls (PCBs) was likely responsible for the lung cancer of an electrician who
was a smoker and had a family history of lung cancer. The Supreme Court found that the animal
studies on which the expertsrelied, which involved exposing infant miceto massivedoses of PCBS,
“were so dissimilar to the facts presented in this litigation that it was not an abuse of discretion for
the District Court to haverejectedthe experts’ reliance onthem.”**? The Supreme Court likewisedid
not take issue with the district court’s conclusions that four epidemiological studies were not a
reliable basis for the experts' opinions. In two of the four studies, the authors were unwilling to
conclude that PCB exposure had caused cancer in the observed workers. The third study did not
even involve PCBs, and the subjects in the fourth had been exposed to numerous carcinogens in
addition to PCBs.'*

The Second Circuit’s recent case law follows the logic of Joiner and Daubert. In
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Gen. Elec. Co. v. Joiner, 522 U.S. 136, 146 (1997); see also In re Paoli R.R. Yard PCB
Litig., 35 F.3d 717, 743 (3d Cir. 1994) (“[E]ven if an expert's proposed testimony
constitutes scientific knowledge, his or her testimony will be excluded if itisnot scientific

knowledge for purposes of the case. . . . For example, in order for anima studies to be
admissible to prove causation in humans, there must be good groundsto extrapolate from
animasto humans. .. .").
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522 U.S. 136 (1997).
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Id. at 144-45.,
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1d. at 145-46.
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Amorgianos v. National Railroad Passenger Corp.,** the Circuit reiterated the familiar principles
governing the admissibility of expert testimony and further held that:
“[t]o warrant admissibility . . . it is critical that an expert’s andysis be reliable at
every step. . . . In deciding whether astep in an expert’s analysis is unreliable, the
district court should undertake a rigorous examination of the facts on which the
expert relies, the method by which the expert draws an opinion from those facts, and
how the expert applies the facts and methods to the case at hand.”**
In that case the district court was confronted with expert testimony that, among other things,
exposureto certain toxic chemicalswasagenera cause of thetype of neuropathy allegedly suffered
by the plaintiff bridge painter. The district court “conducted an extremely thorough review of the
scientific literature” on which those experts relied.**® The Circuit found that this review:
“wascertainly withinthebroad discretion afforded to thedistrict court under Daubert
and its progeny, and did not impinge upon the jury’sfunction. It is precisely such an
undertaking that assures that an expert, when formulating an opinion for usein the
courtroom, will employ the same level of intellectual rigor aswould be expected in
the scientific community.”**
The Circuit upheld the district court’s exclusion of the experts.** The district court
found that the articles cited by at |east one of the experts“fail[ed] to ‘fit’ the facts of thiscase, either

in terms of the type and duration of exposure, or the type and duration of the observed effects.”
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303 F.3d 256 (2d Cir. 2002).
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Id. at 267; accord In re Paoli R.R. Yard PCB Litig., 35 F.3d at 743, 745.
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1d. at 269.
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1d.
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Id. at 270.
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137 F. Supp. 2d 147, 188 (E.D.N.Y. 2001).
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It found it significant aswell that this expert “ prepared his opinion for litigation, rather than as part
of hisacademic research, and he has not seenfit to share hisopinion” with the relevant professional
community.*

The Second Circuit’s mog recent pronouncement on the admissibility of expert
testimony came last year in Wills v. Amerada Hess Corp.™ In tha case, the Circuit held that a
district court did not abuse its discretion when it excluded an expert report theorizing that asailor’s
cancer probably was caused by toxinsto which he had been exposed on the defendant’ s ships. The
district court found that the studies on which the expert had relied did not establish a sufficient link
between the toxins and the type of cancer because they were done only on animals and found a
significant link only when the animals ingested the chemical, which the sailor had not done. The
court was dissatisfied d so with the expert’ sfailure to account adequately for the possibility that the
cancer had been caused by the sailor's smoking and drinking.**? Finally, the court found that the
expert’s novel theory of causation — which the expert admitted was “the product of his own

‘background experience and reading’ "**® —failed the Daubert test because it had not been tested or

subjected to peer review, there was no known error rate, and it was not generally accepted.™
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Id.
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379 F.3d 32 (2d Cir. 2004).
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Id. at 38-39.
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Id. at 49.
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I1d. at 39-40, 49.
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B. The Daubert Standards Apply to Opinions About General and Specific Causation

Asdiscussed earlier, aplaintiff inatoxictort case must prove both general causation,

that is, that the alleged toxin is capable of causing injuries of the kind suffered by the plaintiff, and

specificcausation, that is, that theall eged toxin caused the particul ar plaintiff’ sinjuries. The Daubert

requirementsapply aliketo expert opinionson general and specific causation. Indeed, since Daubert

many district courts have excluded expert testimony regarding general causation on grounds quite

similar to those proposed here.*®
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See, e.g., Amorgianos v. Nat’l R.R. Passenger Corp., 137 F. Supp. 2d 147, 182-91
(E.D.N.Y.2001), aff’d, 303 F.3d 256 (2d Cir. 2002) (excludingtestimony that exposure to
xylenein the amount and for the duration allegedly experienced by plaintiff could cause his
aleged symptoms; the “analytical gap” between the experts conclusions and the
conclusions of the studies on which the experts relied was too great, and the experts’
opinionswere prepared for litigation and not shared withtheir peers); Hollander v. Sandoz
Pharms. Corp., 289 F.3d 1193, 1206-1213 (10th Cir. 2002) (upholding decision to exclude,
among other things, testimony that Parlodel causes vasoconstriction, hypertension, and
ensuing stroke on the grounds that, among other problems, studies on animals and on
humans with aparticular condition could not be reliably extrapolated, and that arguments
based on Parlodel’s chemical structure and pharmacological properties were too
speculative); Fabriziv. Rexall Sundown, Inc., No. 01-289, 2004 WL 1202984, at *6-8 (W.D.
Pa. June 2, 2004) (M.J.), Rep & Rec. adopted June 24, 2004 (excluding testimony of a
physicianthat ingestion of St. John’ swort could causeeye cataractson groundsthat in vitro
studies of anima eye tissue could not be extrapolated to live humans); Soldo v. Sandoz
Pharms. Corp., 244 F. Supp. 2d 434, 542, 546-50, 567-72 (W.D. Pa. 2003) (excluding
testimony that Parlodel can causeintracerebral hemorrhage (“1CH”) becausethetestimony,
which was based on anecdotal case reports, animal studies, other drugs, and studies of
patients with pathologies other than ICH, flunked all of the Daubert criteria); Caraker v.
Sandoz Pharms. Corp., 188 F. Supp. 2d 1026, 1031-1040 (S.D. Ill. 2001) (excluding
testimony that Parlodel can cause | CH because the experts' conclusion “requires too many
extrapolations from dissimilar data, too many analytical leaps and involves a loose
application of purportedly objective scientific causation standards’); Hall v. Baxter
Healthcare Corp., 947 F. Supp. 1387, 1407-11 (D. Or. 1996) (excluding testimony that
siliconeiscapable of causing certain symptoms because the experts were making “too great
a leap of faith”; animd studies could not be reliably extrapolated to humans without
explanation, case reports were insufficient to prove causaion, and studies of crystalline
silicawereirrelevant becausethe plaintiffs had not shown that siliconebreastimplantswere
associated with the presence of crygalline slica).
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VL Daubert Analysis of the Proposed Testimony

Testing and Error Rate, Peer-Review, Publication, Widespread Acceptance

Thechallenged testimony in thiscase does not satisfy any of the core Daubertfactors.

Thetheory that Rezulin can cause aliver injury silently never has been tested™*® and necessarily has

no error rate. It never has been published or subjected to peer review — aside from an edited version

of Dr. Smith’s report, which used moretentativelanguage™’ and which he published in atoxicology

journal at the suggestion of a member of its editorial board who also is a paid consultant for the
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Aswill be discussed below, to the extent aspects of the theory have been tested, the tests
have tended to disprove the hypothesis.

Asrelevant here, the article said:

“The initial stages of apoptotic injury in atissue may therefore be ‘silent’ both
pathologically, because the apoptotic cells are removed, and clinically, because
there will be no rise in serum transaminases and other proteins that are used as
markers of tissue injury. . . . The literature to date suggests that TGZ is . . .
potentially able to damage the liver silently because apoptosis does not cause
elevation of liver enzymesin serum...." Id. at 682, 683-84 (emphasis added).

The expert reports are more definite, as indeed they would have to bein order to stand any
chance of being admissible:

“The initial stages of apoptotic injury in atissue can therefore be ‘silent’ both
pathologicaly, because the apoptotic cells are removed, and clinically because
there will be no rise in serum transaminases and other proteins that are used as
markers of tissueinjury. ... A careful review of all of the literature allows one to
conclude to a reasonable degree of scientific certainty that TGZ more likely than
not . . . can damagethe liver ‘silently’ because apoptosis does not cause elevation
of liver enzymesin serum[.]” Smith (9/2/02) Decl. 1 20, 32 (Ex. 339) (emphads
added).

“[1]t is my expert opinion that TRO induces apoptosis and can damage the liver
‘gilently’ during exposure.” Smith (3/17/03) Decl. 19 (Ex. 340) (emphasisadded).
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plaintiffs in this litigation.**® It appears to have no acceptance outside this litigation, let alone

widespread acceptance.™®

158

159

See Martyn T. Smith, Mechanisms of Troglitazone Hepatotoxicity, 16 CHEMICAL
RESEARCH IN ToxIcoLogy 679 (2003); Tr. 5/20/03, a 128-29, 135-36.

Another reason why the Court does not attribute much significancetothe publication of Dr.
Smith’s report is that the silent liver injury theory is more in the realm of cell biology
(insofar asit depends on apoptos s) and hepatol ogy (insofar as it speaksto liver injury and
disease) than toxicology. The Court does not consider atoxicology journal’s publication
of Dr. Smith’s otherwise unsupported theories as indicating anything other than that the
theories are interesting and worth consderation.

The plaintiffs have argued that one sentence in the Cecil Textbook of Medicine indicates
widespread acceptance of the proposition that Rezulin can cause injury without elevated
enzymes. Pl. Reply to Def. Facts 1 3.13; see also Pl. Facts 231; Tr. 4/23/03, at 42, 44, 76,
83, 110. The plaintiffs are wrong for at least two reasons.

The relevant statement is:

“Chronic hepatitis has been associated with an increasing number of drugs,
including . . . troglitazone.. . . . Although these agents more often cause acute liver
injury, prolonged use may occasionally result in a chronic progressive process,
leading in someinstancesto cirrhosis.” Nathan M. Bass, Toxic and Drug-Induced
Liver Disease, in CEcIL TEXTBOOK OF MEDICINE 779, 781 (Lee Goldman & J.
Claude Bennett eds., 21st ed. 2000).

This does not say that a troglitazone-induced injury, whether acute or chronic, would be
silent. Under a separate heading, the text goes on to say that “[c]hronic liver injury from
some agents increases collagen deposition [i.e. fibrosis], often . . . absent evidence of
hepatocd lular necrasis or inflammatory response.” Id. That statement suggeststhat some
drugs can causeliver injury without hepatocellular necrosis, but not that Rezulin issuch a
drug or that such injury would be silent (theinj ury could becholestatic, whichisnot silent).

Thesecond reason why thispassagein the Cecil Textbook doesnot help theplaintiffsisthat
medical textbooks by their nature are summaries of empirical research and therefore may
contain inaccuracies and overgeneralizations. If a statement in a textbook is unsupported
by research, the textbook does not buttress the religbility of the expert testimony in
question. See Caraker v. Sandoz Pharms. Corp., 172 F. Supp. 2d 1046, 1052 (S.D. IlI.
2001) (“[M[edical textsprovideno more support than theevidenceuponwhichtheyrely.”);
¢f Glastetter v. Novartis Pharms. Corp., 107 F. Supp. 2d 1015, 1035n.18 (E.D. Mo. 2000)
(“[T]exts and treatises that draw an ‘association’ between Parlodel and vasoconstriction
based upon case reports [do not] make such texts and treatises any more reliable than the
case reports on which they rely.”), aff’d, 252 F.3d 986 (8th Cir. 2001); Soldo v. Sandoz
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The plaintiffs argue that the research linking Rezulin to apoptosis and apoptosisto
injury is part of the established scientific literature.® The challenged testimony however, is the
opinionthat Rezulinis capabl eof causing asilentliver injury. Atissue, in other words, ismuch more
than the independent assertions that Rezulin causes apoptosis in some types of cells under some
conditions and that excessive apoptosis can be injurious. It is the extrapolation from the existing
literature that never has beentested, peer-reviewed, published, or widdy accepted.'** Asthe Second
Circuit has madeclear, “it is critical that an expert’s analysisbereliable at every step . . . *any step
that renders the analysis unreliable under the Daubert factors renders the expert’s testimony

inadmissible,’” 162

B. Independence from Litigation
Thereislikewise no real dispute that the theory that Rezulin can cause asilent liver
injury was devel oped solely in connection with thislitigation. The plaintiffshave comeforward with

no evidence that Dr. Smith ever proposed this idea publicly before, and Dr. Reed admitted at the

Pharms. Corp., 244 F. Supp. 2d 434, 542 (W.D. Pa. 2003) (same); Siharath v. Sandoz
Pharms. Corp., 131 F. Supp. 2d 1347, 1370 (N.D. Ga. 2001) (same). The situation is
comparableto alegd treatise making a broad satement that is not supported by the cases
it cites. Lawyersarefamiliar with such inaccuracies. Their occurrencein medical textbooks
as well would be unsurprising.

160
Pl. Reply to Def. Facts 115.1.
161

The plaintiffs argue that the opinions and the research supporting it nonetheless reliably
could be used to support the diagnosis of an individual patient because it is accepted
practice for scientists and physicians to consider all available information in making a
diagnosis or attributing a cause. /d. 11 1.1, 1.2, 14.1. The Court deals with this argument
in section VII below.

162

Amorgianos, 303 F.3d at 267 (quoting In re Paoli R.R. Yard PCB Litig., 35 F.3d 717, 745
(3d Cir. 1994)) (first emphass added).
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evidentiary hearing that he had not presented the theories in his expert report on the possible

mechanisms of Rezulin’s alleged toxicity in any context other than this litigation.*®®

C. Consideration of Contrary Evidence

A factor that courts have considered in Daubert analyses is whether an expert has
accounted adequately for obvious alternative explanations. Thisis appropriate because any theory
that failsto explain information that otherwise would tend to cast doubt on that theory isinherently
suspect. By the same token, if the relevant scientific literature contains evidence tending to refute
the expert’ s theory and the expert does not acknowledge or account for that evidence, the expert’s
opinion is unreliable. Accordingly, courts have excluded expert testimony “where the expert
selectively chose his support from the scientific landscape.”***

In this case, the plaintiffs experts have ignored alarge amount of information that
calls many aspects of the silent injury theory into question.

Their reports do not mention that the one study that looked for Rezulin-induced

apoptosisin humansfailedtofindit. Caldwell et al. (2001a) administered Rezulin to human patients

163
Tr. 5/20/03, & 177-78.
164

Carnegie Mellon Univ. v. Hoffmann-LaRoche, Inc., 55 F. Supp. 2d 1024, 1039 (N.D. Cal.
1999); accord Lust v. Merrell Dow Pharms, Inc., 89 F.3d 594 (9th Cir. 1996) (affirming
district’s court’s exclusion of evidence on grounds, among others, that the expert had
“*pick[ed] and chogen]’ from the scientificlandscape”); see also Miller v. Pfizer, Inc., 196
F. Supp. 2d 1062, 1086-87 (D. Kan. 2002) (“selective reliance . . . ‘is not generally
accepted practice’ . . . . [O]btaining information from sources that support, refute or are
neutral regarding the hypothesis is appropriate to minimize the likelihood of a false
conclusion”), aff’d, 356 F.3d 1326 (10th Cir. 2004).
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and looked for morphological and biochemical evidence of apoptosis but found none.*®

The expert reports point out that Toyoda et al. (2001) found that Rezulin induced
apoptosis in healthy rat hepatocytes. But they do not mention that Kim et al. (2002) — a paper of
which Dr. Reed was a coauthor and which he discussed in his declarations — investigated healthy
hepatocytes from cynomol ogus monkeys and found that Rezulin, alone or in combination with the
anti-tumor agent TRAIL, failed to induce apoptosis. Rats are much further than monkeys from
humans, and Dr. Reed himself regards cells from monkey as a useful dternative to human cells.*®

The expert reports do not mention that four of the studies on cancer cells—including
theKimet al. (2002) study performedin Dr. Reed’ slaboratory —compared the effect of troglitazone
on the cancer cellsto the effect on hedthy cellsand that, in every such comparison, troglitazonewas
found to induce apoptosis in the cancer cultures while having no effect on the healthy cells.®” The
expert reports do not mention, in other words, that the reason many researchers were investigating

troglitazone' s effects on cancer cellsand on diseased tissue is that they were actively exploring the

165

Thedeclaration Dr. Reed submitted after the defendants made the present motion included
an explanation for thisresult that itself seems deficient under the Daubert standards. See
footnote 174 below.
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See Tr. 5/20/03, at 191-93 (Reed cross); Kim et a. (2002), at 22329 (“[ H] epatocytes from
cynomol ogusmonkeysare avalid surrogate for human hepatocyteswhere TRAIL-induced
apoptosisis concerned.”); see also Reed (9/9/02) Dep. 668 (Ex. 295) (acknowledging that
Dr. Reed would use monkey hepatocytes as an alternative to human hepaocytes).

167

See Kimetal. (2002) (troglitazoneplus TRAIL not toxicto normal hepatocytes, endothelial
cells, a type of blood cell, and bone marrow); Elstner et a. (1998) (Rezulin plus
hypothesized anti-tumor agent induced apoptosis in breast cancer but neither substance
alone or in combination produced this effect in healthy breast epithelial cells); Harris &
Phipps (2002) (Rezulin induced apoptosis in malignant T cells but not healthy ones);
Kubotaet al. (1998) (troglitazone produced necrosis in malignant but not normd prostate
tissue).
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possibility that the drug could be an effective therapy for killing or preventing the proliferation of
malignant tissue without harming hedthy cells.

The expert reports do not discuss the fact that the same researchers who found that
troglitazone affected the mitochondriain the cellsof live humans, immortalized liver cells and liver
cancer cells either observed no evidence a all of apoptosis or other cdl death'®® or, if they did
observe cell death, (i) observed it at concentrations higher than the concentrations required to affect
the mitochondria, and (ii) did not specify whether the mechanism was apoptosis.*® The expert
reportsdid not discussthefact that Shishido et al. (2003), astudy performed onimmortalized human
liver cells, looked for but could not find cytochrome ¢, considered a sign of apoptosis, and believed
thisabsence “ suggest[ed] no clear involvement of mitochondria-mediated apoptosisin thisin vitro
systemaspreviously reported.”*™° The expert reportssaw fit to omit that, while Haskins et al. (2001)
did find that troglitazone affected the mitochondriain liver cells derived from one diabetic patient,
these researchers failed to seethisresult in the cells derived from another diabetic patient.

In other words, the scientists have discussed only the evidence that they believed
would advance the plaintiffs position. Their reports cannot be said to reflect “the same level of

intellectual rigor that characterizes the practice of an expert in the relevant field.”*"
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See Caldwell et al. (2001a) (live humans); Shishido et al. (2003) (immortalized human liver
cells).

169
See Tirmenstein & al. (2002) (liver cancer cells).
170

Shishido et al. (2003), at 140. Note that “as previously reported” is areferenceto Koga et
al. (2001), which isdiscussed in footnote 99.

171

Kumho Tire Co., 526 U.S. at 152 (1999).
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D. “Fit” and the “Analytical Gap”

A crucial considerationin evaluating theadmissibility of expert testimony iswhether
the conclusionsflow reliably from the premises. Asthe Supreme Court hasexplained, “[a] court may
conclude that there is simply too great an andytical gap between the data and the opinion
proffered.”*”2 Or as Judge Becker hasexplained for the Third Circuit: “[€]venif an expert’ s proposed
testimony constitutes scientific knowledge, hisor her testimony will beexcludedif itisnot scientific
knowledge for purposes of the case.”*”® This consideration is bound up with the relevancy
requirement described in Daubert as one of “fit.”

Theanalytical gap between the research and the conclusionsthe expertswould draw
isindependently sufficient to warrant exclusion of the testimony in question. The plaintiffs have no
evidence for the final link in their causal chain, and they extrapol ate from the earlier links in ways

the Court finds unreliable.

1. The Experts Have No Evidence for the Crucial Link in Their Causal Chain

The experts have no evidence to carry them all the way down their causal chain to
dlent liver injury.

It isworth bearing in mind that somelevel of apoptosisisentirely normal and occurs
al the time in healthy tissue. Drs. Reed and Smith admitted that they have no information on

whether therapeutic doses of Rezulin, even assuming they can cause additional levds of apoptosis

172
Joiner, 522 U.S. at 146.
173

In re Paoli R.R. Yard PCB Litig., 35 F.3d 717, 743 (3d Cir.1994).
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beyond the normal basdine, can do so to adinically relevant extent.

Furthermore, bothsides’ expertsand theliterature agreethat whenaninsult producing
apoptosisis sufficiently serious, theinjury or impairment will not be silent. Thusthe question isnot
just whether Rezulin can cause gpoptosisto occur a levels sufficient to causeinjury or impairment,
but whether it can do so and remain silent. The plaintiffs’ experts have offered no evidence that this
is possible. Indeed, nothing in the chalenged expert reports gives any indication about the actual
capacity of phagocytes (the “clean-up” cells) to absorb the end products of apoptosis — the
precondition to the injury’ s hypothesized silence.

2. The Experts Have Failed To Link the Studies on Mitochondria and the BSEP

into Their Causal Chain

Smilarly, the studies on mitochondria have no connection to Rezulin-induced
apoptosis. Dr. Smithwould opinethat (a) Rezulin hasbeen shown to affect thestructureand function
of the mitochondria, and (b) apoptosis has been shown to involve changes to the mitochondria, and
therefore (¢) Rezulin can produce apoptosis. This is speculative, and it confuses association with
causation. Dr. Smith’s reasoning is logically equivalent to saying that (a) every time John gets
hungry he eats, and (b) John eats whenever he goesto arestaurant, therefore (c) every time John gets
hungry, he goesto arestaurant. Thereare of course plenty of timeswhen John gets hungry and eats
at home.

Sotoo here. Thereisnot simply the possibility that Rezulin changesthemitochondria

without producing apoptosis. There areempirical demonstrations of thisin the sudies of Caldwell
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et al. (2001a),'™ Shishido et al. (2003),"® and Tirmenstein et a. (2002)'"° performed, respectively,

onlivehumans, immortalized human liver cells, and liver cancer cells*” Theplaintiffs expertsmust

have some reliable basis for asserting that Rezulin-induced mitochondrial abnormalities lead

specifically to apoptosis, otherwisethe mitochondriaresearch doesnothingto help them survivethis

motion. Theplaintiffs experts have no such basis.

NorisDr. Smith’ stheory rendered reliable by thefact that he, and someof thearticles

he cites, assert that achangein mitochondrial membrane functionitself isaninitial cause of, and not
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Dr. Reed says that Caldwell et al. (2001a) took the biopsies too late to measure any
apoptosis. See Reed (2/25/03) Dedl. 13 (Ex. 338) (“Apoptotic cells are rapidly cleared by
phagocytosis, and thus if one samples tissues too late, the cells are already gone, and the
evidenceislost.”). But those researchers say only that they took the biopsies* at the end of
treatment.” Caldwell et al. (2001a), at 520. Dr. Reed and the plaintiffshave given the court
no reason to believe that biopsies — the positive results of which the plaintiffs (using Dr.
Julie’ sreport, see footnote 92 above) say areindeed evidence of Rezulin-induced gpoptosis
—would not detect an apoptotic injury. Indeed, one of the plaintiffs’ experts has stated:
“Hepatologists generally agree that liver biopsy is the definitive medical test for the
characterization of the nature, severity, and progression of liver disease.” Bonkosvky Decl.
121 (Ex. 332).

As discussed elsewhere in this opinion, Shishido et al. (2003) specifically chose a
concentration that they believed would avoid apoptosis, and found that despite the effect
on mitochondria, Rezulin did not produce the biochemical incidents of apoptosis.

Asdiscussed above, Tirmenstein et al. (2003) reported that troglitazone causes cell death,
but they only observed this effect at concentrations higher than the ones required to affect
the mitochondria. Furthermore, the Tirmenstein authors do not specify whether the cell
death occurred via apoptosis or necrosis.

Finally, thereisHaskinset a. (2001), which did not measure apoptosisat all, but which did
find that troglitazone at certain concentrations affects the mitochondria of ra cells. The
concentration required to induce the effect, however (approximeately 200 uM and above)
was close to or greater than the concentration that was found to produce a total depletion
of ATPinthecells. See Haskinset d. (2001) (Figs. 2, 6A, 7). It isundisputed that apoptosis
requiresATP. Smith (9/2/02) Decl. 1127 (Ex. 339); Tr. 5/20/03, at 77-78, 107 (Smith direct
and cross), 157 (Reed direct). Thusany effect on the mitochondriain therat cellscould not
logically have caused apoptosisin those cells. The experts do not address this difficulty.
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just a phenomenon associated with, apoptosis. Thefact that thereis compelling evidence (which he
ignores) in the very studies that he and Dr. Reed citeto the effect tha human liver cells—normal,
immortalized, and cancerous — can sustain mitochondrial damage without shriveling up and dying
undermineswhat the plaintiffs’ counsel have described as Dr. Smith’ s “ one plus one equalstwo” "
argument.

The BSEP research suffers from the same basic difficulty discussed above. That is,
while there are studies to suggest that Rezulin, through a mechanism involving the BSEP, can
produce cholestatic injury and that cholestetic injury is associated with apoptosis, thereisno reason
to believe that any gpoptosis caused by BSEP malfunction would be silent. The cholestatic injury
that Rezulin produced in rats in the two Funk et al. studies was manifested by the presence in the
rats’ blood of products closely associated with bilirubin.

For apoptosisassociated with cholestasisto be silent, surrounding phagocyteswould
have to absorb the dying bile salt-filled cells. Can they really do this? The very toxicity to cells of
bile and related compounds — thisisto be contrasted with ALT and AST —isastarting point of the
research on the BSEP and cholestasis. Dr. Smith offers no help in resolving this paradox, and
therefore no reason to believe that inhibition of the BSEP by Rezulin could produceasilent injury.

3. The Research on Apoptosis in Cell Cultures Does Not “Fit” the Opinion at

Issue

The preceding discussion shows that the most that can be said for the research cited

by the experts, totheextent itisrelevant at all, isthat it showsthat at certain concentrations, Rezulin

causes apoptosis in the hepatocytes of rats (but not monkeys), in human liver cancer cells, in

178
Tr. 4/23/03, & 72.
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cancerous cells of other organs (but, so far asthedata presented to the Court indicate, not in healthy

cellsfrom thoseorgans), and in non-cancerous diseasetissue.'”® The plaintiffs arguethat the experts

can extrapolate reliably from in vitro results to draw conclusions about the effect of Rezulin in

humans.

Caution alwaysmust beused in extrapol ating resultsintissue cultureto effectsinlive

humans.® As explained in the Reference Manual on Scientific Evidence:

“Thousands of in vitro toxicological tests have been described in the scientific
literature. . . . There are short-term in vitro tests for just about every physiological
response and every organ system . . . . Relatively few of these tests have been
validated by replication in many different laboratories or by comparison with
outcomes in animal studies to determine if they are predictive of whole-animal or
human toxicity.” 8

In assessing the reliability of an extrapolation from in vitro results to effects in live humans, two

crucia considerations are the type of cdl on which the in vitro experiment was performed and the

179

180

181

The potentially relevant studies are the ones discussed in 1V.B.1.a above:

1. Toyoda et al. (2001), which found that Rezulin causes apoptosis in rat
hepatocytes;

2. The quartet of studies — Bae and Song (2003), Toyoda & al. (2002),
Y oshizawa et a. (2002), and Yamamoto et al. (2001) — that found that
Rezulin causes apoptosisin liver cancer cells;

3. The studies on cancer cells of other organs;

4. The studies on other disease tissue.

See, e.g., Reed (7/1/02) Dep. 109 (Ex. 293) (“ Q. If you see an effect in acell culture, would
that be a sufficient bassto conclude that that, in fact, isindeed what happens in humans?
A. No. Q. If that was done, would that be good science? A. No.”); Day (4/12/01) Dep. 242
(Ex. 272) (“Q. You indicated to me that the in vitro data. . . did not involve patients, and
therefore cannot be extrapolated? A. It sdifficult to know how to use that data precisely.
Q. And the reason that pharmaceutical companies and medica researchers do tests in
human patientsisbecauseyou can'’t reliably alwaystake datafrom cell culturesand say this
iswhat is going to happen in the human body? A. If only we could.”).

Reference Guide on Toxicology, supra, at 410.



dose to which the cells were exposed.'#?

a Types of Cells

In the cited studies, the cellsinwhich Rezulin was found to produce apoptosis were
not normal human liver cells. They were either healthy liver cells of rats, cancerous human liver
cells, and cancerousor otherwise abnormal cellsfrom other human organs. Thisfact isof substantial
significance. In light of the explanations of the plaintiffs experts and the concessions of the
plaintiffs’ counsel, almost none of these studies appearsto be areliable basisfor extrapol ating to the
liver of aliving human.

To begin with, Dr. Smith described at the hearing a “hierarchy” of relevance of
experiments on different kinds of cells.'® At thetop of the hierarchy is human hepatocytes. Next is
“immortalized” hepatocytes, which Dr. Smith rates* about equivalent” to “rat hepatocytes or any of
the animal liver cells.”*® Thethird level is*“liver tumor cells, such as hepatomacell lines. And the
fourth part of the hierarchy would be non-target tissue cells.”*® The suggestion isthat extrapolation

becomesless and less gppropriate as one proceeds down the hierarchy.

182

See id. (“Criteriaof reliability for anin vitro test include . . . whether thetest is predictive
of in vivo outcomes related to the same cell or target organ system.”) (emphasis added);
id. at 422 (“Themajor barrierto use of in vitroresultsisthe frequent inability to rel ate doses
that cause cellul ar toxicity to dosesthat cause whol e-anima toxicity.”); Tr. 5/20/03, at 57-59
(Smithdirect) (“[W]hen you are extrapol ating you haveto bear variousthingsin mind. First
of al, isthetest system[i.e. the type of culture] well-established?. . . The doses that cause
cellular toxicity, arethese likely to be achievable in human patients?”).

183
Tr. 5/20/03, & 59.
184
Id.
185

1d.
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Infact, itison the basis of thistestimony that the plaintiffs' counsel haveargued that
Rezulin’s pattern of harming malignant but not normal tissue from various organs does not detract
from their hypothesis that Rezulin istoxic to the (non-cancerous) liver. In their proposed findings
of fact, the defendants pointed out that in the body of science beforethe Court, every timethe effects
of Rezulin on cancer cellswere compared with the effects on normal cells, Rezulin killed the cancer
cellswithout damagingthenormd ones.'® Theplaintiffs' response, for each of thesestudies,issome
form of the statement that “[t]he experiment did not concern liver cells and is therefore of limited
relevance to troglitazone hepatotoxicity.”*®” Indeed, the plaintiffs make a similar statement in
connection with other studies performed on non-liver cells®

The plaintiffsthus effectively have abandoned all of the studies on non-liver cellsas
a basis for their experts' opinions. Accordingly, the Court is convinced that most of the in vitro
studies upon which the plaintiffs' expertsinitidly relied do not support a reliable extrapolation to
the opinion that Rezulin can cause a silent liver injury in humans.

Furthermore, the Court does not regard the four cited studies in which troglitazone
produced apoptosisin human liver cancer cellsasareliable basisfor predicting the drug’ seffect on

non-canceroushuman livers. The plaintiffsand their experts haveignored the evidence that Rezulin
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See Def. Proposed Findings of Fact 11 8.2 (“Def. Facts”).
187

See Pl. Reply to Def. Facts 111 8.2.3 - 8.2.9.
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See id. 8.3(a) (in response to the defendants’ statement that certain studies cited by the
plaintiffs experts “investigated cells from tissues other than liver”: “Admit. . . . The
opinionsexpressed by Plaintiffs’ expertsat thehearing onthismatter rel ated to hepatocytes.
Dr. Smith testified that non-target tissue cells (i.e., non-liver cells) are at the bottom of the
hierarchy of importance in analyzing troglitazone hepatotoxicity.”).
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doesnot have an apoptotic effect on non-cancerous monkey liver cellsand failed to deal with thefact
that cancer cells—in thefour studies cited to this Court that compared them with healthy cellsfrom
the same organ — respond to troglitazone in ways that hedthy cellsdo not. And it is undisputed that
cancer cells are abnormal precisely in that their mechanisms of cell growth and death have been
disturbed.*®® Indeed, Dr. Smith himself ranked cancerous liver cells as third out of fourth in his
hierarchy of relevance.

When all of the studiesinvolving human liver tumor cellsand cellsfrom other organs
are stripped away, what isleft isthe Toyodaet al. (2001) study, which investigated rat hepatocytes

and is considered below.

b. Dose
Itisafundamental principleof toxicology, asDr. Smith explained at the hearing, that
“the dose makesthe poison.” **° Consequently, if the doses at which Rezulin was observed to betoxic

to cultured cells are not achieved in the liver in vivo, extrapolation from the in vitro experimentsis

189

Dr. Day, one of the plaintiffs’ experts, explained:

“The drawbackswith working on cell linesare. . . that thisisamalignant cell line
that you have picked because it grows forever in the dish and you can study it. It
obviously isn’t anormal hepatocyte. . . . There isalwaysthe worry when you have
[liver cancer cell ling]l work, what does this really mean for a normal healthy
hepatocyte? And | think the best laboratory workers in the fied tend to develop .
.. dl their migtakes, if you like, on [the cancer cell line] and produce their
hypotheses. . ., but then they try and get hold of some[non-cancerous] hepatocytes
and show, evenif itisjust one or two experiments, that what they are trying to say
isso important for the liver based on cancer cell work . . . isactually applicableto
the primary cell line” Day (11/26/02) Dep. 173 (Ex. 273).

190
Tr. 5/20/03, at 17; accord Tr. 5/21/03, at 342 (Chojkier cross).
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not reliable. In light of the preceding discussion, the only in vitro study that the Court finds it
necessary to consider furtheris Toyodaet al. (2001), which investigated rat hepatocytes.'*? Thusthe
question is whether the dosesto which the cellsin that study were exposed are comparable to those
to which cellsin the liver of aliving human are exposed.

Doseisafunction both of concentration of atoxinand of time of exposure.** Toyoda
et al. (2001) found that troglitazone at concentrations of 15 uM and above killed most of the rat
hepatocytes within 20 hours. But that result obtained only in the absence of albumin, aprotein to
which Rezulinis more than 99 percent bound in human blood.*** The binding to albumin meansthat
the molecules of troglitazone are not as free to interact with other substances. Results obtained in
the absence of albumin therefore cannot readily be generalized or extrapolated to aliving human.**

Toyodaet al. (2001) itself demonstrates the significance of the presence of albumin.

When those researchers added a 2 percent solution of bovine serum albumin to the cells, the same

191
Tr. 5/20/03, at 57-58 (Smith direct); Tr. 5/21/03, at 342 (Chojkier cross).
192

It is unnecessary to discussindividually the doses administered in the many other studies
cited by the plaintiffs’ expertsin light of the Court’ sfinding that extrapolation from those
studies is unreliable for reasons discussed elsewhere in this opinion. Nevertheless, the
points made below apply to many of these studies because they were performed with high
concentrations of Rezulin and without al bumin.
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Tr. 5/20/03, at 27-28 (Smith direct); Tr. 5/21/03, at 342 (Chojkier cross).
194

Kawai et al. (1997), at 362; Izumi et al. (1996), at 1635; Smith (9/2/02) Dedl. T 13 (Ex.
339); Tr. 5/20/03, at 31, 46 (Smith direct).

The plaintiffs’ counsel have tried to dispute this point, see Pl. Reply to Def. Facts
13.3.1(c), but the argument contradicts even their own expert’s testimony.

195

See, e.g., Day (11/26/02) Dep. 182-83 (Ex. 273).
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15 uM concentration of troglitazone that was otherwise so toxic to the cells produced virtually no
effect after 24 hours. Even a 100 pM solution of troglitazone destroyed less than 20 percent of the
cells, and a 50 uM solution destroyed approximately 5 percent.*®® In human blood plasma, the
concentration of albuminis 4 percent,™” or double the maximum used in the Toyoda et d. (2001)
study. The question raised by the Toyodaet al. (2001) resultsthereforeiswhether the concentrations
at which troglitazone produced apoptosis in the presence of dbumin in vitro are comparableto the
concentrations of troglitazone achieved in vivo in thergpeutic settings.

When a patient was taking prescribed doses of Rezulin, the average maximum
concentration in the blood plasmawas determined to be 2.0 t0 6.3 pM, depending on the dosage,'*®
a finding substantidly adopted by experts on both sides'® The defendants argue that the
concentration in the liver of a patient taking Rezulin is approximately equal to that in the blood

plasma,®

which is a small fraction of the concentrations of troglitazone found to be toxic in the
Toyodaet al. (2001) sudy.

The plaintiffs’ experts contend that the concentration of Rezulin inside a patient’s

196

These figures are approximations based on a graph (Figure 6) in the Toyodaet al. (2001)
paper.

197

E.g., Tr. 5/21/03, a 209 (Reed cross).
198

See Loi et d. (1999a).
199

See Tr. 5/20/03, at 119 (Smith cross); Reed (8/30/02) Report 116 (Ex. 337); Pl. Mem. 43
n.110; Tr. 5/21/03, at 286-87 (Chojkier direct).

200

E.g., Def. Facts 1 13.3.
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liver actually is much higher — 50 to 80 uM, according to Dr. Smith.?** At the evidentiary hearing,
Dr. Smith said the disparity between this level and the concentration found in the bloodstream is
attributable to hepatic first-pass uptake, which is the liver’ sabsorption of certain substances from
the bloodstream right after they have left the gut.?*? Furthermore, the plaintiffs’ experts have cited
research that they say corroborates this range.®

Before examining Dr. Smith’ sanalysis, the Court pauses to point out several major
difficulties with extrapolation from the published literature. The concentration of troglitazone
discussed in Toyodaet al. (2001) isthe concentration inthe medium that surrounds the cells, not the
concentration inside the liver cells. However, Kawal et a. (1997), the lone published study that

found that the concentration of troglitazone in the liver is higher than in the plasma,®* sought to

201
Tr. 5/21/03, at 37.

Dr. Reed in hisinitial expert witness report stated that “[t] he concentration of TGZ that is
reached in the liver of humans taking this drug is unknown,” but “one could infer that the
expected liver concentration would be 10-12 times” the amount in the blood plasma, or
“approximately 36 to 80 uM.” Reed (8/30/02) Decl. 1 16 (Ex. 337). Dr. Reed’ s inference
is based on an extrapolation from an unpublished finding by Parke-Davis reported in Sahi
et al. (2000) that troglitazone concentrations are 10 to 12 timesgreater in thelivers of rats
than in their blood plasma. Sincethe concentration in the human blood plasmais believed
to be on average 3.6 t0 6.3 uM (this range excludesthe lowest dosage administered in Loi
et a. (1999a)), Dr. Reed multiplied that range by 10 to 12 to arrive at his estimate.

202
Tr. 5/20/03, a 28-37.
203

Drs. Smith and Reed have cited Haskins et al. (2001), Toyodaet al. (2001), Y amamoto et
al. (2001), Sahi et al. (2000), Kawai et al. (1997), and internal research performed at Parke-
Davis (see Memorandum from Kan Heto Thomas Woolf & al. 4 (March 11, 1999) (Ex.
367)). See Reed (8/30/02) Decl. 1 16 (Ex. 337); Smith (9/2/02) Decl. 1 26 (Ex. 339); Tr.
5/20/03, at 38-39.

204

Of the other published studies cited in the preceding footnote, Haskins et al. (2001) cites
nothing, Toyoda et al. (2001) cites Kawai et a. (1997), Y amamoto et al. (2001) cites Sahi
et al. (2000), and Sahi et al. (2000) cites a“ personal communication” from aParke-Davis
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measurethe concentrationintheentireliver tissuewithout distingui shing between the concentrations
inside and outside the cells®®

These two concentrations are not interchangeable. The plasma membrane is a
selective barrier. Indeed, it isthe cell’ s ability to maintain internal conditionsthat differ from those
outside that makes all life possible.?®® As one of the defense experts has explained:

“Intact cells haveacompl ex membrane separ ating theintracellular contentsfromthe

outside medium or blood. The degree to which a substance in the extracellular

medium traverses the cell membrane isacomplex function of many factors. . . . Itis

thus grossly incorrect to adopt an intracellular concentration, even if correct, and

apply that to phenomena observed at a specific extracellular concentration.”?”’
Furthermore, it is unknown whether any toxicity due to troglitazone is a function of its presence
outside the plasma membrane of the cell (where it may interact with certain proteins embedded in
the membrane) or inside the cell (where it can interact with compounds in the cytoplasm).

Another difficulty isthat the concentrations measured in Kawai et al. (1997) actually

encompassed not just the pure troglitazone molecule, but the various related molecules, known as

metabolites, that result from biochemica breakdown processes inside the cell.*® Dr. Smith could

scientist.
205

Thereisnoindication that other Parke-Davisresearch referencedinthese proceedings made
such adistinction, either.
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See, e.g., BRUCE ALBERTS ET AL., MOLECULAR BioLogy oF THE CELL 11 (4th ed. 2002)
(“Without a plasma membrane, the cell could not maintain its integrity as a coordinated
chemical system.”).

207
Brent Decl. {25 (Ex. 317).
208

Kawai et al. (1997) used a technique known as radioactive labeling. If a molecule of
troglitazone contains a labded carbon aom, the malecule of metabolite to which the
troglitazone is converted will bear that label so long as the metabolite contains the same
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give little information the extent to which these metabolites are toxic.?® In consequence, the

concentrations observed by Kawai et a. (1997) may overstate the relevant concentrations by

aggregating troglitazone and metabolites that may have different properties.

Thus, although it may be true that troglitazone and its metabolites accumulatein the

liver, thereis fill no basisfor the assertion that it is clinically realistic to expose cellsin culture to

extracellular concentrations comparable to the whole-tissue concentrations alleged by Drs. Smith

and Reed. The question, contrary to what the plaintiffsand their expertshaveimplied, isnot whether

the concentrations used in Toyoda et al. (2001) match the combined concentration of troglitazone

anditsmetabolitesacrosstheentireliver; rather, itiswhether the concentrationsof troglitazone used

in Toyodaet a. (2001) match the concentrations of troglitazone to which the outside of the cdlsin

209

carbon atom that was in the parent molecule. The experimenters, in measuring total
radioactivity, thus were measuring the combined quantities of troglitazone and its
metabolites. See PARKE-DAVIS PHARM. RESEARCH Div., METABOLISM oF CI-991: IlI.
DisTrIBUTION IN RAT Tissuesiii (Research Report No. RR 764-01690, July 1, 1991) (EX.
216); Tr. 5/20/01, at 40-41, 122 (Smith).

Dr. Smith testified as follows;

“The Court:

“TheWitness;

“The Court:
“The Witness:
“The Couirt:

“The Witness:

... Now talk to me about the dose of troglitazone-sulphate [a
metabolite of troglitazone] at whichtoxicity isobservedinrelation
to the dose of troglitazone itself. . . .

Well, troglitazone-sulphateis actually a better inhibitor of the bile
salt export pump than troglitazone itself. . . . So the troglitazone-
sulphate is five times more potent as an inhibitor of the bile sat
export pump than the [parent troglitazone compound]. . . .

[ITs[inhibition of the BSEP] the only mechanism that you rely on
for characterizing troglitazone as toxic?
No.

Would you compare now apples to apples, the toxicity at given
dose levels of troglitazone-sulphate and troglitazone?

I would have to look at the literature . . . . | have not donea
calculation of that particular ratio.” Tr. 5/20/03, at 44-45.
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patients actually were exposed. Even putting this point aside, however, there are independent
difficultiesin Dr. Smith’ s projection of the concentration of Rezulinin theliver based on absorption
on the “first pass.”

Dr. Smith started with the premise that Rezulin's absolute “bioavailability” — the
fraction of theingested drug that is absorbed from the gut instead of remaining there”’®—is50to 70
percent. In other words, if a patient takes 600 milligrams (mg) of Rezulin, 300 to 420 mg will be
absorbed by the body.?* The Court notes that the 50 percent figure is comparableto, if on the high
end of, published estimates.**? The 70 percent figure is based on the premise that food increases
bi cavail ability.*

Dr. Smith next stated that 43 percent of that amount (i.e. 129 to 180.6 mg) will be
absorbed directly by the liver on the first pass from the gut.”* He cited |zumi et a. (1996) for that
figure, but the study does not support it. In fact, lzumi et al. (1996) assumed what the plaintiffs
dispute, which isthat “the concentrations of unbound drug in venous blood and liver are equal.”**

Neverthel ess, using the molecular weight of troglitazone (441 grams/mole) and assumptions about

210

See Michele A. Medinsky & John L. Valentine, Toxicokinetics, in CASARETT & DouLL’s,
supra, at 225, 230.

211
Tr. 5/20/03, a 32.
212

See Loi et al. (1999a), a 923 (43.5%); Loi et al. (1999b), at 93 (40-50%); I1zumi et al.
(1996), at 1638 (39.5%).
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Tr. 5/20/03, a 32.
214

Id.
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Izumi et al. (1996), at 1638.
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themass of theliver (1500 grams) anditsdensity (1 gram/ 1.08 milliliters), Dr. Smith converted the
129 to 180.6 mg to a concentration range: 180.5 to 252.8 pM.*®

But this number is meaningless®’ Dr. Smith himself explained that such a
concentration would obtain only if all of the Rezulin absorbed by the liver on the first pass were
absorbed at once, which it is not, rather than over time.*® Thus, Dr. Smith said, “If you do a
toxicokinetics model of troglitazone it predicts the concentration of troglitazonein the liver will be
50 to 80 micromolar after atherapeutic concentration . . . ."#*

The plaintiffs have failed to establish any reliable basis for the 50 to 80 uM range.
Dr. Smith gave no information on how he reached that number. While he methodically explained
the calculations and assumptions that produced the range 180.5 to 252.8 pM, he ssimply uttered
“toxicokinetic modeling” before producing the range of 50 to 80 M. He provided no information
concerning the structure of the model or the data and assumptions used in producing the claimed
result.

Moreover, evenif Dr. Smith’ sassertion on this point were accepted, the Court could
not accept the figure as reliable. For one thing, it is based on the premise that 43 percent of the

absorbed fraction of troglitazone is absorbed directly by the liver on the “first pass,” a number that

216
Tr. 5/20/03, & 33-35.
217

Also meaningless is Dr. Smith’s and the plaintiffs' counsels’ statement that if the liver
weighed much less—say, 825 grams—as some patients’ liversdo, then thetotal dose could
be ashigh as 459.6 uM. Tr. 5/20/03, at 36.

218
Tr. 5/20/03, & 34, 36.

219
1d. at 36-37.
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the Court could not find in the only study that Dr. Smith cited for it. And thereis still the problem

that Dr. Smith failed to explain how the tissue-wide concentrations he postulates can be used to

relate (a) the extracellular concentrations to which cdls actually were exposed in patients taking

Rezulin to (b) the concentrations used in Toyodaet a. (2001).

In spite of all of this, even if it were accepted that the concentration of troglitazone

in the liver is 50 to 80 pM, and even if the failure to distinguish between intracellular and

extracellular concentration were overlooked, therewoul d be another reason why extrapol ation from

the Toyoda et al. (2001) study cannot be sad to be reliable. The experts have provided no

information on the distribution of troglitazone in the liver. Drs. Smith, Reed, and Julie agree that

Rezulinisnot distributed homogeneously in theliver,? but they cannot say how it is distributed.”

220

221

See Tr. 5/20/03, at 52, 139 (Smith); Tr. 5/21/03, at 228-30 (Reed), 259 (Julie).

The following exchange occurred during Dr. Smith’ s testimony:

“The Court:

“The Witness:

“The Couirt;

“The Witness:
“The Couirt:
“The Witness:
“The Couirt:
“The Witness:

Is there any data at dl that indicate on an empirical basishow
much of the liver receives the sorts of doses you were talking
about this morning as being indicative of cellular injury?

| don’t think there is any empirical dataat all . ... [W]ecan'tdo
that measurement.
... So conceivably, . . . assuming you are correct for all the

reasons you gave thismorning that there are at least some cellsin
the liver in which the dosage can reach levels that in vitro have
been identified as toxic, it is possible that the proportion of the
cellsthat reach those levelsis extremely small or extremely large,
right?

Sure.

We just don’t know.

We don't know.

Are you expressing any opinionson that proportion?

No, | am not, your Honor.” Tr. 5/20/03, a 139-40.

See also id. at 140-41, 147-50 (Smith); Tr. 5/21/03, at 230 (Reed), 259 (Julie) (“1 think [the
Court’s] point about heterogeneity is agood one and | think that there is going to be some
variability amongst the different cell populations . . . and that stuff has not been
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That is, they have no information on the percentage of cells that would be exposed to the
concentrationsthat they assert aretoxic. Thedrug may concentratein discrete pockets, perhgpsclose
to the portal vein,”? causing localized damage but leaving the rest of the organ unharmed and
consequently causing no clinically significant effect. The plaintiffs experts haveno answer to this
difficulty.

The Court finds that extrgpolation from the results of Toyoda et a. (2001) to the
livers of patients who took Rezulin is unwarranted. The Court cannot and does not say that Drs.
Smith and Reed are wrong or that the defendants’ experts are right. Rather, it is not satisfied that
there is areliable basis for an extrapolation from the results of an in vitro experiment that used
troglitazone at a concentration of 50 or 100 uM with a 2 percent solution of albumin to clinical
effectsin a patient taking Rezulin. Similar statements could be made about other studies relied on

by the experts, but the Court finds it unnecessary to discuss the specifics of those studies.??®

VII.  The Plaintiffs’ Argument Concerning Differential Diagnosis
The plaintiffs attempt to get around all of these problems by arguing that the
testimony in question could be used to support opinion testimony regarding causation based on the

clinical processof eliminaion known as differential diagnosis.?®

determined.”).
222

See Tr. 5/20/03, a 149-50.
223

See footnote 192 above.
224

Courts have come to use the term “differential diagnosis’ differently from practicing
physicians. In clinical medicine, “differential diagnosis’ describes “the process of
determining which of several diseases is causing apatient’ ssymptoms.” Reference Guide
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TheFederal Judicial Center’ sReference Manual on Scientific Evidence hasexplained
differentid diagnossthisway:

“[T]he physician determines which of two or more diseases with similar clinical

findings is the one that the patient is suffering from. The physician does this by

developing alist of all of the possible diseasesthat could produce the observed signs

and symptoms, and then comparing the expected clinical findings for each with those

exhibited by the patient.”?

The plaintiffsarguethat the opinions about silent liver injury are admissible because
they are based on what they call a “plausible mechanism.”?* The plaintiffs position is tha a
physician faced with a patient who took Rezulin and experienced silent liver injury could attribute
that injury to Rezulin by performing a differential diagnosisthat takes that “ plausible mechanism”
into account.”’ But the plaintiffs have underestimated their burden under Daubert.

A physician attempting to establish a causal relationship between exposure to a
substance and a particular patient’s illness must “demonstrate that the medical and scientific

literature provides evidence that in some circumstances the exposure under consideration can cause

the outcome under consideration. This step is synonymous with establishment of general

on Medical Testimony, supra, at 443. Expert witnesses and courts, however, frequently use
theterm “to describe the process by which causes of the patient’ scondition are identified,
particularly causes external to the patient.” Id. at 443-44. On the whole, the plaintiffs

counsel and their experts have used the term in the latter way.

225
1d. at 463.
226
Tr. 4/23/03, & 91.

227

See generally Pl. Mem. 18-23; Pl Facts 1] 1-37; Tr. 4/23/03, at 90-92; Tr. 5/21/03, at 232-
68 (Julie direct); Julie (3/18/03) Ded. 11 2-5, 18 (Ex. 336).
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causation.”*® In other words, the determination of cause in an individua case, or differential
diagnosis as that term has been used by courts, “does not ‘ speak to the issue of general causation.
[1t] assumesthat general causation hasbeen proven for thelist of possible causes' that it rulesinand
out in coming to a conclusion.”?® As one court has explained:

“thefinal, suspected ‘ cause’ remainingafter thisprocessof eliminationmust actudly
be capable of causing theinjury. . .. And, of course, expert opinion on thisissue of
‘general causation’ must be derived from scientifically valid methodol ogy.”?*°
A physician thusmay not link any particular patient’ sinjury to Rezulin unlessthereissomerdiable
basisfor the opinion that therapeuti c doses of Rezulin can cause such aninjury.

The Court is mindful that two district judgesin this Circuit seem to have cometo a

different view, stating, with reference to the Second Circuit’ sdecision in McCullock v. H.B. Fuller

228

Reference Guide on Medical Testimony, supra, at 469.

229

Inre Rezulin Prods. Liab. Litig., No. 00 Civ. 2843, 2004 WL 2884327, at *4(S.D.N.Y . Dec.
10, 2004) (quoting Hall v. Baxter Healthcare Corp., 947 F. Supp. 1387, 1413 (D. Or.
1996)); see also Glastetter v. Novartis Pharms. Corp., 252 F.3d 986, 989 (8th Cir. 2001)
(affirmingdistrict court’ sexclusion of plaintiff’ s expertsbecausethey lacked aproper basis
for “ruling in” adrug as a potential cause of alleged injury); Black v. Food Lion, Inc., 171
F.3d 308, 313-14 (5th Cir. 1999) (“Dr. Reyna's use of a general methodology cannot
vindicate a conclusion for which there is no underlying medical support.”); Hollander v.
Sandoz Pharms. Corp., 289 F.3d 1193, 1209-11 (10th Cir. 2002) (affirming exclusion of
opinion based on differential diagnosisoffered to prove general causation); Soldo v. Sandoz
Pharms. Corp., 244 F. Supp.2d 434, 516 (W.D. Pa. 2003) (“differential diagnosisisnot a
reliable methodol ogy for determining general causation”); In re Breast Implant Litig., 11
F. Supp.2d 1217, 1229-30 (D. Colo. 1998) (differential diagnosis not reliable asto general
causation).

230

Cavallo v. Star Enter., 892 F. Supp. 756, 771 (E.D. Va. 1995), aff’d in relevant part, rev’'d
in part, 100 F.3d 1150, 1159 (4th Cir. 1996).
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Co.,”' that “[d]ifferentid diagnosisis ardiable basis to prove general causation in this circuit” %
and that “according to the Second Circuit, if a qualified expert performs a reliable differential
diagnosis, the plaintiff need not satisfy the general causation requirement.”#* But the view that
differential diagnosis necessarily is sufficient to establish general causation is not borne out by
McCullock. The Circuit there merely registered its approval of the expert’ sreliance on avariety of
sources to arrive at an opinion as to causation in one patient’s case, an opinion that, so far as the
Circuit’ s opinion indicated, did not differentiate between general and specific causation. Itisnot at
all clear that the Court regarded differential diagnosisasinevitably probative of general causation.*

The plaintiffs point out that researchersand cliniciansinthefield of liver toxicology
useavariety of dataand analysis—sometimesincluding differential diagnosesonindividual patients
—to concludethat aparticular drug is capable of causing aparticular injury.?® The plaintiffs further
point out, correctly, that the physicians who first determined that Rezulin caused certain types of
liver injuries (non-silent ones) had no published studies but made judgments based on a totality of
information.?*® Theimplication isthat physiciansretained for thislitigation should be ableto testify

that Rezulinis apossible, and the most likely, cause of particular plaintiffs' symptoms—symptoms
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McCullock v. H.B. Fuller Co., 61 F.3d 1038 (2d Cir. 1995).

232

Perkins v. Origin Medsystems, Inc., 299 F. Supp. 2d 45, 57 (D. Conn. 2004).

233

Plourde v. Gladstone, 190 F. Supp. 2d 708, 722 n.7 (D. Vt. 2002).
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See 61 F.3d at 1043-44.
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Pl. Facts 11 8-22; Tr. 5/21/03, a 234-43 (Julie direct).

236
Pl. Facts | 5, 10, 16.
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that were consistent with liver injury but that occurred without elevated enzymes — and that these
physiciansshould be ableto do so by relying upon, among other things, the expert testimony that the
defendants are seeking to exclude on this motion.

The plaintiffs’ mistake throughout isto overlook the fact that science and medicine
refinethemselves over time, gradually converting tentative hypothesesinto reliable principles. The
idea that Rezulin sometimes causes acute liver injury, abeit not silently, appears not now to be
controversial for anumber of reasons, including the existence of asignificant number of compelling
case reports and several generdly accepted, empirically verified (though not necessarily perfectly
understood) physiological processes through which drug-induced liver injury occurs. A medical
theory that hasno little or no empirica support, is entirely unaccepted outside the very lawsuit in
which thetheory isbeing advanced for thefirst time, and that suffersfrom numerous analytical gaps

isan entirely different matter.

VIIl.  Conclusion

Tosumup, theplaintiffshavenot established thereliability of thesilent injury theory.
Thetheory never hasbeen tested or peer-reviewed, has not been published except by Dr. Smith after
the commencement of this litigation and only then in speculative terms and suspicious
circumstances, and has no acceptance outside this litigation. The plaintiffs experts have ignored
information that appears to cdl crucid aspects of their theory into question. The theory restson a
seriesof empirically unbridgeabl eana ytical gaps. Most importantly, the expertshave not established
asound basisfor concluding that Rezulin-induced gpoptosi scan occur at clinically significant levels
and remain silent. Similarly, the experts have failed to show that any mitochondrial changes

attributableto Rezulin themsel ves can cause apoptosis or that any chol estaticinjury dueto Rezulin’s
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effect on the BSEP would be silent.

Thus, dl the experts really have are a set of studies in which Rezulin produced
apoptosisintissue cultures. These studies, however, donot “ fit” the opinion they are used to support.
Save one study on rat hepatocytes, all were performed on cancerous liver cells and cancerous or
otherwise unhedthy cells of other organs. The plaintiffs counsel and their experts have
acknowledged that studies on such cells are not reliable predictors of in vivo outcomes in a non-
cancerous liver.

Nor is the study on rat hepatocytes areliable basis for extrapolation. Among other
issues, there isno reason to believe that the doses used in that study (or, for that matter, in many of
the other studies presented to the Court) approximated the doses to which clinically relevant
guantities of cellsin the human liver are exposed.

Theplaintiffsattempt to deal with all of these problemsby arguing that the testimony
in question could factor into the diagnosis of an individual patient. The plaintiffs' positionistha a
physician, faced with a patient who took Rezulin and had symptoms of liver disease but no elevated
enzymes, could use the opinions of Drs. Smith and Reed and the research they cite to conclude that
the patient’ sinjury was caused by Rezulin. The flaw, however, isthat aphysician mus have some
reliable basis for believing that a particular substance is capable of causing theinjury in questionin
relevant circumstances before concluding that the substance caused that injury in a particular case.

Here, there is no such basis.

In a now-famous passage, the Supreme Court recognized that the trial judge's

gatekeeping role:
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